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2. The child suffered from illness early on and never recovered. 

3. Both mother and child consumed protein poor diets that resulted in catabolism. 

4. The mother was healthy and consumed a diet rich in aquatic protein, elevating the 55N 
of the infant even further. 

5. The child died of trauma and not illness. This, however, seems the least likely scenario 
considering the enamel hypoplasia. 


General dentine stable isotope patterns 

The micro-sampling results demonstrate that the mid-Holocene Cis-Baikal hunter-gatherers 
exhibited substantial dietary variation during their developmental years. These dietary 
results are divided into five general dentine patterns. Each pattern represents a difference 
in dietary behavior, decision making (by the child or its mother), and protein intake. All 


examined individuals fit one or multiple patterns. 


e Pattern I: A decline in SYN during infancy (weaning signature). 
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This pattern is seen during infancy and early childhood in the first few micro-samples of M1. 
The significance of this isotopic shift is well recognized in numerous studies (Beaumont et al. 
2013a, Bourbou et al. 2013; Dettwyler and Fishman 1992, Dupras and Tocheri 2007; Fuller et al. 
2003; Herring et al. 1998; Katzenberg et al. 1995; Richards et al. 2002, Schurr 1997, Tsutaya et 
al. 2014; Xia et al. 2018). As mentioned in Chapter 3, the decline in SUN is used to detect the 
duration of breastfeeding and weaning. Schurr (1997) illustrated this expected change in 55N 
of bone collagen (Figure 4), which affects the shape of the ‘weaning curve.’ 


Of the 49 individuals, 34 had an M1 available for analysis. The SUN data indicate that 33 of the 
34 individuals exhibit a weaning signature in their M1 with variation amongst the weaning 
patterns. A ‘typical’ (i.e. textbook) pattern, where SN and AC decline once solid foods are 
introduced to the diet, is seen in 10 individuals such as UID_1989.020.01 (Figure 103). The time 
between the development of S-01 and S-06 (M1) is where 5°N declines one trophic level and 
SC declines by 1%o as the infant is transitioning onto a diet of solid food. The point where 
values stabilize between S-06 and S-07 can be seen as the time when the infant has ceased 
breastmilk consumption and has completely switched to a post-weaning diet. Data suggest 
the individual transitioned to a new diet and ceased the consumption of breastmilk between 
the ages of three-and-a-half and four years. The decline of SYN does not take on the shape of 
a curve, but rather exhibits a sharp downward trend. Potential reasons for this are discussed 
below. 


A more gradual decline in AN is seen in individual OBK_1971.013 (Figure 104). This pattern 
suggests that the replacement of breastmilk by solid foods happened gradually. The 5°N data 
indicate that the individual was fully weaned by the age of three-and-a-half years. Interestingly, 
5C does not exhibit a decline, it remains stable throughout the entire tooth. This is seen in 
other instances (e.g. UIL 1989.003, Figure 21, UID 1987.006, Figure 34, K14 2000.077, Figure 
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Figure 103. ‘Typical’ weaning pattern with a decline in 5 9N and 513C in individual UID_1989.020.01. 
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Figure 104. ‘Typical’ weaning pattern with a gradual decline in SUN in individual OBK_1971.013. 


100), while in other cases AN declines while AC increases (e.g. UID 1989.022, Figure 44; 
K14 2000.064, Figure 98). These patterns may be a result of the weaning foods that are given to 
the infant. If supplementary foods have a higher AC relative to breastmilk, then the infant's 
58C values can either increase or stabilize by ‘cancelling out’ the expected trophic level shift 
as suggested by King et al. (2018a: 12). 


One individual (UIL_1990.011) showed no breastfeeding signal at all (Figure 105). Perhaps 
the mother passed away during childbirth or shortly thereafter. Despite this, the individual 
survived well into adulthood (age at death: 20+ years), which is rather surprising. This raises 
the question as to how and why the individual survived. UIL_1990.011 would have needed 
to receive an appropriate amount of nutrients, in subarctic conditions, from one or several 
members of its community. Rather than leaving the individual to succumb to starvation or 
commit infanticide, a decision was made to keep UIL_1990.011 alive. Therefore, this pattern 
also reflects the societal value these hunter-gatherers may have placed on the lives of all its 
members. 


Another individual from Ust’-Ilga, UIL_1991.013.01 (Figure 32), exhibited a minor decline 
in SUN from S-01 to S-05 (1.1960). The same is seen in individual K14_1998.038 (Figure 82) 
from Khuzhir-Nuge XIV with a decline of only 1.1%o. This decline could be regarded as a 
non-weaning signature as it does not exhibit the typical 2-3%o decrease in SUN. Either the 
individuals were not breastfed, or the complementary solid foods were so high in 5 N that 
they resulted in an atypical weaning signature. 
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Figure 105. No weaning signature in the M1 of UIL 1990.011. 


e Pattern II: Positive relationship between 5°C and SUN. 


A positive relationship between 53C and SVN is present in all individuals from the Angara 
(n=13) and 19 out of 21 individuals from the Little Sea micro-region. Only six out of 15 Upper 
Lena individuals exhibit a positive relationship. A similar pattern was first mentioned in a 
study on weaning and childhood diet in California hunter-gatherers (Eerkens et al. 2011). The 
authors interpreted this relationship as the result of aquatic (marine) protein consumption as 
these foods often have high SN and are said to be relatively high in AC. 


Stable isotope analysis (Katzenberg et al. 2009, 2010, 2012, Lam 1994: Weber and Goriunova 
2013; Weber et al. 2002, 2011) and faunal analysis (Losey et al. 2012, 2016; Nomokonova et al. 
2015) have shown aquatic foods contributed greatly to the diet of Cis-Baikal hunter-gatherers. 
While the consumption of aquatic protein could have resulted in a positive relationship, it is 
difficult to pinpoint the extent that AC from fish or seal contributed to this pattern as 5C 
shows high levels of variability within and between species (Katzenberg and Weber 1999). 
Furthermore, the possibility that the positive relationship is indeed the result of aquatic 
protein consumption is supported by the fact that it is largely seen in individuals who were 
buried in proximity to Lake Baikal and the Angara River, as some aquatic foods in these waters 
are higher in 5°N (trophic level effect) and relatively high in 8°C compared to the Lena River 
(Weber et al. 2011). 


e Pattern III: Negative relationship between 5%C and SUN. 


This pattern, which concerns both variables (decreased 5 C/increased 5 YN and increased 
5 5C /decreased 59N), is present in a number of the examined Cis-Baikal individuals. The 
negative relationship is most frequent and prominent in the hunter-gatherers from Ust’-Ilga 
(Upper Lena) and Khuzhir-Nuge XIV (Little Sea). A similar pattern is seen in a study that 
was conducted by Beaumont and Montgomery (2016) on victims of the great Irish famine, as 
mentioned in Chapter 3. However, the explanation provided for this pattern, where SYN and 
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5C respond to a combination of nutritional stress and a switch from C3 to C4 foods, might not 
hold for the Cis-Baikal individuals. This is discussed further on. 


In another study, on infant-feeding practices and stress in individuals interred in the Atacama 
Desert, Chile (King et al. 2018a), a negative relationship is observed in a number of the 
individuals. The authors state that a 5°C increase (which corresponds to a decrease in 5°N) 
during weaning could reflect a C4 dietary change, possibly to maize as it was present in the 
region. In a few other instances, the negative relationship (increase in SYN and decrease in 
5°C) happens over shorter periods and is described as most likely being the result of the body 
catabolising lipids (nutritional stress). This pattern is also seen in individual K14_1997.016 
(Figure 72), which shows an increase in SYN and decrease in 5°C between the first two 
increments of the M1. Nutritional stress is a plausible explanation as the rest of the skeletal 
remains also showed signs of stress such as enamel hypoplasia (Lieverse 2010). 


Furthermore, while both oscillations (decreased 5 C/increased SN and increased 83C/ 
decreased N) are present in a number of the Cis-Baikal individuals, the explanation that the 
increase in §%C could be a result of maize (Beaumont and Montogomery 2016; King et al. 2018a) 
does not hold for the Baikal individuals. The vegetation in the Cis-Baikal region only uses the 
C3 photosynthetic pathway (Katzenberg and Weber 1999; Katzenberg et al. 2009; Weber et al. 
2011) and in the absence of C4 plants, Scharlotta et al. (2018b) suggest that Pattern III can only 
be the result of malnutrition. As the negative relationship is visible, in most cases, throughout 
the entire development of a single molar (Figure 106), it seems unlikely individuals suffered 
from malnutrition given the persistence in habitation and longevity of life. 


In addition, the negative relationship between 5°C and SYN (Pattern III) is also present in 
the EN individuals from Shamanka II (Scharlotta et al. 2018b). Here, the authors state that if 
individuals were indeed suffering from catabolism (nutritional stress), it should manifest as 
an elevation in AC (~1%o) and SUN (~3%o) depending on the types of foods being consumed 
during these periods of stress. While such a manifestation is entirely possible, the authors do 
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Figure 106. Negative relationship between 5C and S7N in UIL_1989.002 (M2). 
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not consider the complexity and variability of AC and SYN during physiological hardship 
(Doi et al. 2017, Hatch et al. 2006, Mekota et al. 2006, Neuberger et al. 2013). 


While Beaumont and Montgomery (2016) make a good case for malnutrition and dietary change 
in the Irish poor, which is further supported by historical documents, it does not necessarily 
apply to the individuals examined in this study. In the case of the Cis-Baikal hunter-gatherers, 
the negative relationship is likely a result of diet, not physiology. A combination of different 
foods in the region’s water sources, with distinct isotopic signatures (high in 55N and low 
in 9 3C), are most likely responsible for this pattern as well as the contribution of terrestrial 
resources such squirrel, Herring gull, or perhaps even dog (Katzenberg et al. 2010, 2012, Weber 
et al. 2002, 2011). 


Another possible contribution could have been an aquatic mammal, the Baikal seal, which 
is particularly high in SYN and low in 9C. Studies have shown that this animal was hunted 
throughout the Holocene (Losey et al. 2016, Nomokonova et al. 2010, 2013, 2015). Potentially 
the contribution of seal to the diet, with its distinct isotopic signature, could alter a positive 
relationship between SN and 8¥C. If this is the case, then it also raises the question as to 
whether seal contributed to the diet of a few Upper Lena individuals. While dentine 5°N 
values are not as high as seen in individuals from the Little Sea, a negative relationship is 
visible in nine of the 15 Upper Lena individuals. 


Stable isotope analysis on bone of Upper Lena individuals has suggested a migration from the 
Upper Lena to the Little Sea (Weber and Goriunova 2013), but thus far only very little evidence 
for a migration back to the Upper Lena has been found. The new data could not only imply the 
movement of people (or food) between the micro-regions, but also that seal was important 
to the diet of all Cis-Baikal hunter-gatherers and not just for those living along the coast 
of Lake Baikal. The other possibility is that the negative relationship is the result of higher 
contribution of terrestrial foods to the diet. This could explain why it is most prominent in 
Upper Lena individuals as previous studies postulated a heavier reliance on terrestrial food in 
this micro-region (Katzenberg et al. 2010; Weber et al. 2011). 


e Pattern IV: Rise in SYN toward the end of molar development. 


Although the increase in JUN is often below the 1.4960 average (DeNiro and Schoeninger 1983; 
Eerkens et al. 2016), the pattern is apparent in at least 33 of the Cis-Baikal individuals. For this, 
I selected a SYN increase equal to or greater than 1%o seen in the last few micro-samples of the 
M1, M2 or M3. For 18 individuals, the rise is seen in the M1. Ina few instances the rise directly 
follows the weaning period, whereas in others, it does not. Either way, it could potentially 
signify a change in diet. In 15 of the Cis-Baikal individuals, the rise is noticeable toward the 
end of the M2 or M3, which raises the question as to whether a change in diet could also be 
related to age or socio-economic status. This is further discussed in Part II of this chapter. 


e Pattern V: A continuous oscillation of both AC and SUN values (zigzag). 
The final pattern is only seen in two of the 49 individuals. Nonetheless, this pattern is important 


to discuss as it may imply travel rather than dietary changes alone. The pattern displays as 
an oscillation in 5°C and SUN and is visible in the M3 of two individuals from Ust’-Ida I in the 
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Angara micro-region: a 15-20-year-old female, UID 1989.022 (Figure 44), dating to the LN; and 
a 50+ year-old male, UID_1989.029 (Figure 54), dating to the EBA (Figures 107 and 108). The 
oscillations occur continuously throughout the development of a single molar. Roughly every 
one to two years, °C and SUN either increase or decrease in unison. In UID_1989.022 (Figure 
44) the oscillations range between 13.8%o and 16.1%o for SYN and between -17.6%o and -15.3%o 
for AC. In UID_1989.029 (Figure 54) the oscillations are smaller and range between 11.2%o and 
13.7%o for SUN, and between -18.0%o and -17.2%o for SC. 


While the oscillation could represent a change in diet as a result of annual or bi-annual 
variability in resources, it does not explain the high 59N in UID_1989.022 (Figure 44). These 
values imply the consumption of high trophic level fishes such as perch and pike, but also 
potentially Baikal seal. For the latter this would mean that the individual travelled from the 
Angara to the Little Sea micro-region or acquired seal through exchange or via food sharing 
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Figure 107. A continuous oscillation of both 5C and AM in UID_1989.022 (M3). 
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Figure 108. A continuous oscillation of both AC and AM in UID_1989.029 (M3). 
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with other members of the community. Based on the pattern of the data, continuous travel 
between two places seems most plausible. While SN is lower for individual UID 1989.029 
(Figure 54), an oscillation between 5'3C and SUN is visible. These results show that UID 1989.022 
(Figure 44) and UID_1989.029 (Figure 54) had a similar subsistence pattern while separated in 
time by several centuries at least. 


Dietary patterns in Cis-Baikal 


As outlined in the introduction, the purpose of this research is to reconstruct the lifeways of 
the Cis-Baikal Middle Holocene hunter-gatherers. The stable isotope results on dentine micro- 
samples provide a large body of entirely new data on subadult diets. The two main goals, 
dietary patterns and migration, were divided into the three following research questions: 


1. How did infant feeding practices look during the Late Neolithic and Early Bronze Age? 


Infant and early childhood diet has been reconstructed for 34 hunter-gatherers (with an M1) 
from six mortuary sites. Of the 34, one individual belongs to the EN, nine to the LN, and 24 to 
the EBA. In total, 5096 were completely weaned onto solid foods between four and four-and- 
a-half years of age (this includes the EN individual). For the LN, three out of nine individuals 
were weaned during that time and, for the EBA, 12 out of 24 were weaned between four and 
four-and-a-half years. 


In the Upper Lena, the EN Manzurka individual was weaned between four and four-and-a-half 
years of age (Table 7). Individuals assigned to the EBA completed weaning between three and 
four-and-a-half years of age. The individuals at Ust’-Ida I assigned to the LN exhibit a wide 
range of variation in the cessation of weaning with ages ranging between three and six years. 
The EBA individuals interred at the same cemetery range between four and four-and-a-half 
years. In the Little Sea micro-region, weaning appears to have been completed between two 
and five years for Khuzhir-Nuge XIV and at four-and-a-half years for the one individual from 
Shamanskii Mys. 


In a previous study on infant diet amongst Cis-Baikal hunter-gatherers (Waters-Rist et al. 
2011), which examined stable isotope ratios in long bone, it was suggested that weaning 
completion occurred by three-and-a-half to four years in EN individuals and three years in 
LN individuals. EBA groups were not part of the study. The present research cannot confirm 
or deny the claim regarding infant diet of EN individuals due to the sample size (n=1). Yet, the 
complete cessation in the consumption of breastmilk appears later than previously suggested 
in the one EN individual examined here (MNZ_1974.002, Figure 9). 


Regarding the Late Neolithic individuals (n-9), there is a substantial amount of variation seen 
at Ust’-Ida I and the individuals display a slightly wider range than suggested by Waters- 
Rist and colleagues (2011). Yet, it must be noted that the micro-sampling method was not 
applied to any of the individuals from the study conducted by Waters-Rist et al. (2011), which 
only targeted children aged between birth and 10 years. This might explain why there is a 
difference in weaning age between the two studies as the sample size used by Waters-Rist et 
al. (2011) was comprised only of individuals that did not make it past the first few years of 
life. Potentially an earlier cessation of weaning (three years) negatively affected the health of 
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these individuals. Nonetheless, a difference in the cessation of weaning between the LN and 
EBA Ust’-Ida I individuals was not entirely surprising as previous studies have suggested the 
two groups are culturally distinct (Bazaliiskii 2010, Shepard 2012). 


The variation in weaning at Khuzhir-Nuge XIV was quite surprising considering all individuals 
belonged to the EBA, and most were born and raised within the Little-Sea micro-region. 
The level of heterogeneity in infant feeding within this cemetery could represent different 
parental practices among smaller groups that were occupying the same micro-region. The 
same could be said for the Ust’-Ida I individuals in the Angara micro-region. 


In addition, the variation in the age of weaning completion in the Little Sea could also have 
been influenced by the high number of non-locals. For instance, individual SHM 1975.001 
(Figure 60) exhibits a decline in SYN of 3960 (to 15.1960) at the age of two, followed directly by 
a 1.3960 increase and then a decrease of 1.5960 at four-and-a-half years (to 15.2%o). While the 
first decline could be interpreted as a cessation of breast milk consumption, the strontium 
data should also be taken into consideration. As mentioned in Chapter 8, this individual was 
likely born outside the Little Sea micro-region and undertook major travel around the age of 
two to two-and-a-half years (Scharlotta and Weber 2014). If mother and child moved closer to 
the lake, and consumed a diet higher in aquatic protein, then their 5 9N values would increase. 
If the infant was still consuming some breastmilk, as well as different weaning foods, this 
migration could cause the SYN increase. Once the infant ceased to consume breastmilk, 59N 
values would decline once more. A weaning completion age at four-and-a-half years seems 
most probable as most individuals were weaned by this age. 


Overall, the changes in SN indicate variation among the 34 individuals in the timing and 
duration of weaning. For a number of individuals, the weaning ‘curve’ takes on the shape 
of a steep decline (e.g. OBK_1971.005, Figure 11; UID_1989.020.02, Figure 42; K14_2000.063 
Figure 96). This suggests the individuals transitioned to a solid food diet quite rapidly. A 
possible reason for this weaning signature is that the mother was not producing a sufficient 
amount of milk and therefore the protein needs of the infant exceeded the supply provided 
by the mother’s breastmilk. Potential causes for this could be that the mother suffered from 
malnutrition, there was a resource depletion, the mother had another infant to feed, or the 
mother’s physiology was simply not capable of producing enough milk. Another possibility 
is that the mother changed her diet to foods of a lower trophic level while breastfeeding, 
causing her SN to change and therefore the SYN of the infant as well. Additionally, a change 
in the mother’s diet could be the result of consuming foods from another micro-region, either 
through a change in the home range, a change in foraging patch, or a change in resources in 
response to seasonality or climatic change. 


The "C values are less informative regarding weaning signatures than SUN, yet this is not 
unexpected. The absence of a 3C enrichment in breastfed Cis-Baikal infants was first reported 
by Waters-Rist et al. (2011). While studies have shown 85°C values of breastfed infants can also 
exhibit a trophic level shift by typically ~1%o (Dupras et al. 2001, Fuller et al. 2006, Tsutaya and 
Yoneda 2013), the decline in AC is not visible in most Cis-Baikal individuals. As mentioned, 
this is presumably the result of the °C enrichment being smaller compared to AN (Fuller 
et al. 2006) and potential weaning foods that could have masked the AC breastfeeding signal. 
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Possible weaning foods given to the Cis-Baikal hunter-gatherer infants will be discussed 
further on in Part II of this chapter. 


Finally, factors contributing to differences in the weaning patterns may range from the micro- 
region in which the infant was raised, to the protein intake of the mother, to the overall 


Table 7. Weaning ages of the Cis-Baikal individuals. 


No. Master ID Micro-region and period SE 
1 MNZ 1974.002 Upper Lena EN 4.5 
2 OBK_1971.005 Upper Lena EBA 4 
3 OBK_1971.007 Upper Lena EBA 4.5 
4 OBK_1971.013 Upper Lena EBA 4 
5 UIL_1989.003 Upper Lena EBA 4 
6 UIL_1990.011 Upper Lena EBA Not breastfed 
7 UIL 1990.012 Upper Lena EBA 4.5 
8 UIL 1991.013.01 Upper Lena EBA 3.5 
9 UIL 1991.013.02 Upper Lena EBA 3.5 
10 UID 1987.006 Angara LN 3 
11 UID 1987.011 Angara LN 4 
12 UID 1988.014 Angara LN 6 
13 UID 1989.020.01 Angara LN 4 
14 UID 1989.020.02 Angara LN 3 
15 UID 1989.022 Angara LN 5 
16 UID 1989.030 Angara LN 4 
17 UID 1991.038 Angara LN 5.5 
18 UID 1995.056.01 Angara LN 3.5 
19 UID 1989.019 Angara EBA 4.5 
20 UID 1993,045 Angara EBA 4.5 
21 UID 1994.048 Angara EBA 4 
22 SHM 1975.001 Little Sea EBA 4.5 
23 K14 1997.012 Little Sea EBA 5 
24 K14 1997.016 Little Sea EBA Unclear 
25 K14 1998.036.01 Little Sea EBA 3 
26 K14 1998.037.02 Little Sea EBA 4.5 
27 K14_1998.038 Little Sea EBA 2 
28 K14_1998.039 Little Sea EBA 4 
29 K14_1999.044 Little Sea EBA 2 
30 K14_1999.045 Little Sea EBA 4 
31 K14 1999.051 Little Sea EBA 2.5 
32 K14 2000.063 Little Sea EBA 3.5 
33 K14 2000.064 Little Sea EBA 2 
34 K14 2000.077 Little Sea EBA 4.5 
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health of the mother and infant. Although it is impossible to make a valid argument regarding 
weaning of infants of different sexes, due to a small sample size of females with an M1 (n=3), 
there appears to be no significant difference between males and females. aDNA studies that 
are currently in progress will hopefully shed light on this matter, allowing for a comparison 
between males and females. Differences in the duration and completion of weaning could 
have affected population growth, mortality, and the health of the infant and mother. 


2. Was childhood diet similar to adult diet in Late Neolithic and Early Bronze Age hunter-gatherers? 


The post-weaning diets vary between and within the cemeteries. The majority of the EBA 
individuals from the Upper Lena have diets that are isotopically similar to the adult bone 
values, suggesting children had access to resources that were available to the adults. This 
will be further discussed in Part II. Only at Obkhoi does it appear that SUN was slightly higher 
during childhood. Here, the isotopic data suggest individuals were either consuming foods 
from a higher trophic level during childhood, or they were consuming a higher quantity of 
the same foods during childhood. 


The Ust’-Ida I individuals were separated into two units (LN and EBA) for the purposes of 
comparison. As mentioned, both groups have previously often been pooled together, mainly 
because the Late Neolithic is not well represented in the BAP dataset. 


Overall, both groups fall within the same range for SN and 9C. Differences become more 
apparent when the data are examined intra-individually. Starting with the LN, five of the 
nine individuals’ SYN are on the lower end of the scatter plots, suggesting that diet during 
late childhood and adulthood did not differ substantially. Individual UID_1991.038 (Figure 
48) exhibits the largest difference in SYN between dentine and bone. For four individuals 
(UID_1987.011, Figure 36; UID_1988.014, Figure 38; UID_1989.020.02, Figure 42; and 
UID_1989.030, Figure 46), the M3 displays a SUN rise (Pattern IV) of 1%o or more, around 14 
years. Although the sample size is too small to draw any definitive conclusions, it might imply 
that individuals altered their diet around this age as aquatic protein started to play a larger 
role. Perhaps this is due to a socio-economic change. However, a rise in SYN in also seen in 
the last three micro-samples of individual UID_1991.038 (Figure 48), which does not happen 
until the age of ~20 years. Interestingly, the increase in SN is seen in males as well as females, 
showing a similar dietary behaviour between the sexes. 


Additionally, two of the Late Neolithic individuals that are examined here, UID_1989.020.01 
and UID_1989.020.02, were buried together (Figure 109). The individuals have been 
radiocarbon dated to 4584+71 and 4655+75 BP (Weber et al. 2016), respectively. The genetic 
relationship between them is currently unknown. In the first individual (Male, 18-24 years 
old, UID_1989.020.01), the dentine stable isotope values show a wide range on both axes with 
SN ranging between 11.2% and 15.1%o and 5 3C between -19.0%o and -16.3%o. Breastfeeding 
and weaning are in part responsible for this variability. If SUN results for the first six micro- 
samples are not considered (weaning), values still exhibit a wide range between 11.3%o and 
15.0%o. Data reveal a change between childhood and early adulthood to a diet that is heavier in 
SN and 5%C. AUN values rise to 15.0% suggesting the contribution of aquatic dietary protein 
from Lake Baikal. In the second individual (Female, 30-40 years old, UID_1989.020.02), values 
suggest little change between childhood and adulthood diet. Not considering the first three 
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Figure 109. Stable isotope results for UID_1989.020.01 and UID_1989.020.02. 


micro-samples in the M1 (weaning), SN ranges between 12.5%o and 14.9%o, and 3C between 
-18.7%o and -17.2%o across all three molars and bone. Despite being interred together, and 
possibly living contemporaneously, the individuals exhibit different diets, yet both high in 
SUN. 


Dietary variation between childhood and adulthood is most apparent in the Little-Sea micro- 
region. At Shamanskii Mys the two individuals show a difference in diet between childhood 
and adulthood, as well as between one another. SHM 1975.001 has higher SN in bone (apart 
from S-01 of the M1 due to weaning) than dentine. When both individuals are placed alongside 
each other in a scatter plot (Figure 110), the dietary difference becomes most noticeable. 
Interestingly, SHM_ 1972.002 was defined as a seal hunter by Okladnikov and Konopatskii 
(1975: 304, after McKenzie 2006: 239). This was based on the grave goods and seal remains 
surrounding the grave. While the dietary data does suggest the possible incorporation of seal 
protein, the other individual (SHM_1975.001) has even higher N, along with higher AC. 
The latter may imply this individual's diet consisted of more Baikal fishes from the Little Sea 
(e.g. whitefish, grayling, perch, pike, and omul') than the diet of SHM 1972.002 (Katzenberg et 
al. 2012: Weber et al. 2011). There was no mention by Okladnikov and Konopatski whether this 
individual was perhaps also a seal hunter. 


The majority of the Khuzhir-Nuge XIV individuals exhibit a childhood diet that is similar 
to adulthood diet, only with slightly higher SN during the developmental years. Three of 
the Little Sea individuals (SHM 1975.001, Figure 60; K14 1999.046, Figure 90; K14 1999.057.02 
Figure 94) have higher SYN in bone than in dentine. This is the opposite of what is seen in 
individuals from the other micro-regions. The commonality these three Little Sea individuals 
share (apart from higher bone SUN than dentine) is that all were born probably outside of the 
Little Sea micro-region. This suggests a difference in resource acquisition during adulthood 
when compared to individuals born in the Little Sea. For other individuals that were born 
outside of the Little Sea but buried at Khuzhir-Nuge XIV, bone and dentine values either 
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Figure 110. Stable isotope results for SHM 1975.001 and SHM_1972.002. 


cluster together (K14 1998.037.02, Figure 80, K14 1998.038, Figure 82) or "N is lower in bone 
(K14 1997.019, Figure 74; K14 1998.035.02, Figure 76; K14 1998.036.01, Figure 78, K14_1999.051, 
Figure 92, K14 2000.077, Figure 100). 


Finally, in some individuals, the AC values exhibit a wider range (1960 to 2.5960) than what 
is seen in most individuals (0.1960 to 1.0960). For example, individuals MNZ_1974.002 (Figure 
9), UID 1987.011 (Figure 36), K14 1999.051 (Figure 92), and K14 2000.064 (Figure 98) display 
variation in ATC of 1960 or higher throughout a molar. Individual UID 1989.022 (Figure 44) 
displays the widest range in 5%C in the M3 (2.5960). As 9 5C records any changes in the carbon 
source of dietary protein, the variation seen in these individuals is a result of changes in 
aquatic protein consumption, and possibly terrestrial protein as well. Although the latter is 
masked due to the high variation of carbon in and between the aquatic species as a result of 
bathymetry, particularly in Lake Baikal (Katzenberg and Weber 1999: Katzenberg et al. 2010). 


Migratory patterns in Cis-Baikal 


Although #Sr/“Sr isotope analysis is typically used as a geochemical marker of locality 
(Haverkort et al. 2010), this study investigates whether migration-related dietary inferences 
can be drawn based on carbon and nitrogen isotope data alone. Several individuals were 
subjected to strontium analysis in the past (Haverkort et al. 2008, 2010; Scharlotta and Weber 
2014: Weber and Goriunova 2013) and serve as a control for current observations. As mentioned 
at the beginning of Chapter 6, migration is defined here as a change in an individual’s home 
range that is visible in the stable carbon and nitrogen isotope data, as well as individuals with 
the strontium values of one micro-region but who were interred in another. 


Prior to discussing migration based on 53C and SN, two points need to be discussed in regard 


to the strontium isotope analysis. First, while the strontium values from the Cis-Baikal region 
do exhibit different geological zones, they cover large areas and, at times, overlap. Haverkort 
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et al. (2008) state that the main geological zones happen to overlap within three of the four 
micro-regions: The Lake Baikal basin (including Ol’khon), the upper and middle section of the 
Angara River, and the Upper Lena basin. This becomes problematic when trying to pinpoint 
a specific birthplace as well as track travel within a micro-region along with inferences on 
subsistence ranges. As a result of this overlap, most individuals are listed as ‘born outside the 
Little Sea’ as more specific information is currently unavailable. Certain areas within the Cis- 
Baikal are yet to be sampled for strontium analysis. 


Second, the isotopic signature of bone will represent a much longer time frame than enamel 
as a result of bone turnover, thus providing an average of resources consumed over a period of 
~10 years or more, depending on what type of bone is used for analysis. As a result, frequent 
travel between micro-regions during bone turnover could have been averaged out and masked. 
This also includes the strontium values of (terrestrial) foods being consumed outside of a 
person’s micro-region. To what extent this affects the strontium signature of the individual 
will depend on strontium’s contribution to the diet. This is where 53C and SYN can potentially 
aid in providing additional information on the size of a person’s home range and migration. 


3. What inferences can be made on migration based on dietary reconstruction alone? 


Migration refers to a change in home range, which is signified by the specific isotopic values 
of food sources in an area (e.g. micro-region). The 5°C and SUN of some individuals suggest 
high levels of travel between micro-regions. For instance, the dentine micro-sampling Pattern 
V (zigzag) in UID_1989.022 (Figure 44) and UID_1989.029 (Figure 54) suggests travel between at 
least two locales: 5°C and SYN display an annual or bi-annual shift. Based on this data alone, it 
could be assumed the individuals were travelling back and forth between at least two micro- 
regions (the Angara and Little Sea), and possibly three (Southwest Baikal). These inferences 
are based on the isotopic baselines of the micro-regions’ flora and fauna. This means that if 
hypotheses are to be drawn from just carbon and nitrogen isotope analysis, clear baselines 
need to be established and micro-regional isotopic signatures need to be distinct enough to 
discern any differences. 


Although the carbon and nitrogen data of two Ust’-Ida I individuals, UID_1989.022 (Figure 
44) and UID_1989.029 (Figure 54) suggest frequent travel, this cannot be confirmed or denied 
by strontium data as of this moment. Another Ust’-Ida I individual (UID_1989.020.01, Figure 
40) showed dentine values that suggest the consumption of aquatic foods from Lake Baikal. 
Strontium isotope analysis has not yet been conducted on this individual either. If the carbon 
and nitrogen data are correct in suggesting place of residence, then the data suggest that 
UID_1989.020.01 moved out of the Angara micro-region and into the Little Sea area during 
early childhood as values continuously increase toward those characterizing the GFS diet. 


In another individual, K14 1999.046 (Figure 90), there are no clear signs of a migration (such as 
Pattern V), but carbon and nitrogen data indicate a more specific birth locale. This person was 
born outside of the Little Sea area and previously listed as ‘non-local’ (Weber and Goriunova 
2013). Despite the significant overlap and wide ranges of biologically available strontium, the 
data exhibit values of the Upper Angara area for the M1 and M2, but values of the Upper Lena 
for M3 (Haverkort et al. 2008). The dentine 5 9N values (between 11.1% and 11.6%o) of the M2 
are much lower than bone (14.2%o). Based on the latter, Weber and Goriunova (2013) assigned 
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this individual a GFS diet type. The dentine SN values suggest a diet that is not considered to 
be typical of the Little Sea micro-region, which is confirmed by the strontium data. The new 
(dentine) 5°C and SN values are similar to Bronze Age individuals from Ust’-Belaia along the 
Angara (Katzenberg et al. 2010, Weber et al. 2002), suggesting this location as the individual's 
specific birth locale. 


Individual K14 1999.051 (Figure 92), also said to be born outside of the Little Sea, shows 
a diet throughout all three molars that is considered to be typical of the Little Sea (GFS). 
There is also no indication of travel from another micro-region (at least not through diet). 
The data imply the individual always consumed a GFS diet. If this individual was indeed born 
outside of the Little Sea, as previous studies have suggested (Katzenberg et al. 2009, Weber 
and Goriunova 2013), then, considering the individual's diet, there should have been frequent 
travel or contact with the Little Sea. 


Although the Upper Lena individuals are yet to be analyzed for strontium, two Ust’-Ilga 
individuals, UIL 1990.009 (Figure 26) and UIL 1990.011 (Figure 30), exhibited AN values 
that are more typical of the Little Sea micro-region (13.2%o and 14.090, respectively). If these 
hunter-gatherers did in fact consume foods in the Little Sea, this would be one of the very 
few instances where there is evidence of contact with the Little Sea while being interred in 
an Upper Lena cemetery, indicating a move back. Up until now, only one individual from an 
EBA cemetery (Makrushino) in the Upper Lena showed a clear GFS diet (Dr Andrzej Weber, 
personal communication, September 15, 2019). Future isotope studies will hopefully provide 
even more insight. 


PART II 


The second part of this discussion briefly touches upon the life history approach and its 
significance to hunter-gatherer research, as well as the theoretical and methodological 
approaches to studying human behaviour before discussing the data through a critical 
archaeological lens. Past studies on hunter-gatherer subsistence behaviour, as well as 
studies on child foragers, provide the necessary framework for interpreting the data and 
reconstructing foraging behaviours. The stable isotope analysis was carried out to further 
improve our understanding of hunter-gatherers in Cis-Baikal and beyond. 


The importance of studying hunter-gatherer life histories 


The individual life-history approach enables us to study human behavioural change. In the 
case of Baikal Middle Holocene hunter-gatherers, life-history focuses on the examination of 
dietary variation between and within cemetery populations, as well as the timing of specific 
events such as weaning and the dietary transition from childhood to adulthood. If changes are 
observed, these can potentially be tied to climatic changes, subsistence changes, socio-political 
changes, and/or technological changes. Examination of dietary variation, migration, and how 
diet changed throughout the Cis-Baikal Middle Holocene, enables researchers to investigate 
micro and macro-regional connections in Siberia, Russia (Shepard et al. 2015). Hunter- 
gatherers use the landscape in various ways and the relationship between an individual and 
the environment will not always reflect that of the entire group. While travel will largely be 
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dependent on the distribution of resources within the environment as well as the seasonality 
of food, it may also be tied to exchange partnerships or other social events (e.g. ceremonies). 


Furthermore, examining infant and childhood diet through dentine micro-sampling will also 
aid in bridging the gap in the understanding of hunter-gatherer children. Apart from a child's 
need for physical development, their cultural development is equally important. The latter 
being learnt through observation and interaction processes. The information that is passed 
down to younger generations, through whatever means possible, allows for the continuation, 
equilibrium, and even the discontinuity of a culture. According to Hewlett and Lamb (2005b: 
3, 4), more than 40% of hunter-gatherer populations are represented by children, yet they are 
rarely described ethnographically or theoretically in hunter-gatherer literature. The study 
of hunter-gatherer children is valuable to understand the behaviour of all members within a 
society. Fortunately, studies on children amongst prehistoric groups are growing, particularly 
from the social perspective rather than just a biological perspective (e.g. Baxter 2005; Halcrow 
and Tayles 2008; Hewlett and Lamb 2005a; Sofaer 2006). 


The remainder of this chapter presents the theoretical interpretations of the results shown in 
Chapters 6, 7, and 8. While dietary change and migration during childhood are the overarching 
goals of this research, both are rooted in a deeper goal of understanding variation and 
change in past populations. How BAP gains insight into the processes of change is facilitated 
through a research model known as the ‘life history approach’ (also referred to as life history 
theory). While Chapter 4 briefly touched upon the definition of life-history theory, and how 
the dentition has become valuable for examining important life events, I will further discuss 
here how this theoretical approach explores the behavioural choices individuals make. 
Mithen and Mithen (1990: 5) draw attention to the importance of shifting the focus from 
populations to individuals: ‘...it becomes immediately apparent that even the most egalitarian 
hunter-gatherer society is immensely heterogeneous.’ Focusing attention on the individual 
and the dietary decisions he or she made, can provide not only a better understanding of 
the individual but also how the individuals operate as a group. However, when discussing 
the decision-making abilities of particular individuals, the biological forces that drive these 
processes need to be discussed as well. 


Growing up in Baikal 


The previous stable isotope data on bone samples and the new data on tooth dentine micro- 
samples both confirm that aquatic resources were an important part of the diet for all 
individuals within the Cis-Baikal, regardless of age, sex, period, or place of burial. However, 
some individuals either consumed a higher quantity of aquatic resources or resources of a 
higher trophic level than others. The 5C and SUN values of dentine micro-samples of the 
permanent molars also provide insight into feeding practices and childhood diet, and allow 
for the comparison between bulk bone and dentine samples. As a result of the dentine micro- 
sampling conducted in this study, the dietary life history during the first ~20 years of the life 
of the Cis-Baikal hunter-gatherers is illuminated. Before discussing the behavioural variation 
seen in individuals during their developmental years, the difficulty of defining childhood 
must first be addressed. 
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The pitfalls of defining childhood 


For this research, tooth eruption is used as the criterion for assigning age categories (infancy, 
early childhood, late childhood, and early adulthood). As outlined in Chapter 3, a person's 
biological age does not correspond one-to-one with chronological age, and also the terminology 
used to describe certain life periods or events differs between studies. The terminology used 
in this monograph was created to link observed dietary changes to life events. Nonetheless, 
the terminology does cause issues as this study deals with skeletal material and not a living 
population. 


The age categories selected will have implications for data interpretation (Halcrow and Tayles 
2008), particularly when short-term intervals (e.g. micro-samples) are applied to interpret 
weaning age, health, or social changes related to diet. Kamp (2001: 3) raises an important 
point that although 'biological changes occur as an individual matures, the cultural meaning 
imposed on these changes is, to a large extent, arbitrary.’ Yet, in order to make inferences 
regarding a change in individuals and populations, we must rely on biological interpretations. 
Apart from the issue regarding the correct age terminology and categories, we should also 
consider the biological and social changes that occur at the intra-individual level. 


While individuals might follow the same social trajectory, visible changes related to this would 
not necessarily appear at the same point in time. For example, a person may alter their diet as 
a result of a change in the way they contribute to the subsistence economy (i.e. because they 
are perhaps no longer perceived as being a child). For one individual, these changes might be 
visible in the isotope data around eight years, while for another, it might be at 10 years. The 
problem then lies in identifying at which point in time this dietary (and social) change occurs. 
Prehistoric hunter-gatherers would not have kept track of age in the way that is customary in 
modern societies (the yearly anniversary of birth). The age or status of an individual would be 
mostly related to biological change such as the development of certain sexual characteristics 
(e.g. onset of menarche, breast development, appearance of pubic hair) or changes related to 
skills such as self-sufficiency in fishing or foraging, or even a cultural change as seen in the 
Nayaka (Bird-David 2005: 98) who are not considered an adult until they become a parent. 
This complicates the ability to observe the occurrence of certain patterns within or between 
populations. 


So, how should researchers tackle these issues when investigating past childhood, especially 
when the term childhood varies between groups? It has been suggested that when conducting 
bioarchaeological research, social age categories should be applied as well (Halcrow and 
Tayles 2008; Kamp 2001; Perry 2005). Kamp (2001: 4) emphasizes that the age categories will 
differ based on the society being examined and that when examining a prehistoric population 
(where this solution is notably less straightforward), the best possibility is ‘a determination 
of significant cultural age categories and their basic characteristics.’ However, the problem 
with this is that there is no way of knowing what such social categories among Cis-Baikal 
hunter-gatherers might have been. Imposing different categories on these individuals would 
likely be imprecise, causing additional complications. Perry (2005) further notes that a 
description of age categories that are culturally appropriate can assist the (bio)archaeologist 
when examining past childhood. As previously mentioned, several age categories have been 
applied to the Cis-Baikal individuals that do not always match one another. For example, some 
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individuals were listed as an adolescent in one database and listed as an adult in another, 
albeit the age in years was always provided when possible. Differences between categories 
are a result of discrepancies between Russian and North American researchers. While this is 
currently being rectified by some of the project's osteologists by re-examination of the skeletal 
collections in Siberia, this topic should be critically examined among the BAP archaeologists 
and bio-anthropologists in the near future. Outlining the biological and social age categories 
will benefit collaboration between the project's researchers as well as communication with 
the rest of the scientific community. 


Infant feeding practices 
Weaning 


The stable isotope data presented in Part I of this chapter (general dentine Pattern I) provide 
insight into the timing and duration of weaning. The SUN data reveal variation in the 34 
individuals (with an M1) examined. The time during which children were no longer solely 
dependent on breastmilk (the weaning period) might offer some indication as to what type 
of foods were provided. Suggestions concerning supplementary foods were first put forward 
in a study by Waters-Rist et al. (2011). Here, the authors suggested premasticated foods 
(terrestrial and/or aquatic). This is in part based on an ethnographic study of an Eastern 
Siberian hunter-gatherer population, the Koryak (Jochelson 1908), whose infants were given 
premasticated foods as well as seal fat to chew and suck on. A similar observation was made 
in another hunter-gatherer population from Northern Japan and Sakhalin, Russia: the Ainu. 
This population provided soft foods such as seal fat, premasticated salmon, and bear rib to 
the infants (Ohnuki-Tierney 1974). Soft fish flesh is easy to consume. In a micro-sampling 
study conducted on EN individuals from Shamanka II (Scharlotta et al. 2018b), fish gruels were 
suggested as a probable weaning food, keeping in mind the shortage of plant foods in Cis- 
Baikal. 


The Baikal seal would have been an excellent source of fat, particularly for the individuals that 
lived within the vicinity of the lake (Khuzhir-Nuge XIV, Shamanskii Mys). If premasticated 
foods and pieces of seal fat were being consumed by Cis-Baikal infants, it would most likely 
have caused their 5°C to become more negative as lipids, which are present in fats, are depleted 
in 5%C relative to carbohydrates and proteins (DeNiro and Epstein 1977; Tieszen et al. 1983). 
Although the 9'3C values are difficult to interpret due to the wide variation of stable carbon 
isotopes in the region’s aquatic food sources, a number of individuals from such cemeteries as 
Ust’-Ida I, Shamanskii Mys, and Khuzhir-Nuge XIV do exhibit a ~1%o decline during the first 
few dentine increments. Nonetheless, this could be a result of a general shift in trophic level 
during weaning (Fuller et al. 2006). 


After seal, lenok or grayling would have been the best sources for fatty fishes (Waters-Rist et 
al. 2011). Individuals with slightly less negative 5°C might have been consuming fishes that 
were not as fatty such as perch and pike. Individuals living and interred at Obkhoi, Ust’-Ilga 
and Manzurka may have targeted other sources of fat than seal, such as terrestrial game or 
fishes from the Lena River. 
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Of the 32 individuals with a weaning signature, 21 show little to no change in AC for the first 
few micro-samples of the M1. For the Upper Lena, seven of eight individuals exhibit little to 
no change in 58C, (MNZ 1974.002, Figure 9, OBK 1971.007, Figure 13, OBK 1971.013, Figure 15, 
UIL 1989.003, Figure 21, UIL 1990.012, Figure 31, UIL 1991.013.01, Figure 32, UIL 1991.013.02, 
Figure 33), in the Angara eight out of 12 (UID 1987.006, Figure 34, UID 1987.011, Figure 36: 
UID 1988.014, Figure 38, UID 1989.022, Figure 44, UID 1991.038, Figure 48, UID 1995.056.01, 
Figure 50: UID 1993.045, Figure 56: UID 1994.048, Figure 58), and in the Little Sea six out of 
13 (K14 1997.012, Figure 66, K14 1998.038, Figure 82, K14 1998.039, Figure 84, K14 1999.051, 
Figure 92, K14 2000.063, Figure 96, K14 2000.077, Figure 100). In some instances, 53C does not 
reflect a weaning signature (decline) in conjunction with SN until the second micro-sample 
as the first micro-sample exhibits either no change or a minor increase. For example, while 
5C for S-01 of K14 1997.012 (Figure 66) displays an increase of 0.6960, 5°N exhibits an increase 
of 2.3960, suggesting S-01 is still representing a sole breastmilk protein diet. Hereafter, 5°C 
remains at -17.5%o for S-02 and S-03. This particular isotopic display of AC is seen across 
cemeteries, micro-regions and periods. 


While the wide range of AIC values between and within the aquatic Baikal species hinders 
the ability to signify what foods were given during the weaning period, there appears to be 
some level of homogeneity in infant feeding practices, despite differences in the duration 
of weaning. As mentioned in Part I of this chapter, the stagnation of 5C values during the 
onset of weaning could represent the contribution of foods that are higher in AC relative to 
breastmilk and therefore mask a trophic shift. Fishes that have relatively low SN and high 
5C are lenok and grayling (Katzenberg et al. 2010, 2012; Weber et al. 2011). Nonetheless, the 
isotopic variability between and within species needs to be considered. These fish species are 
found in the lake as well as the region's main waterways. 


Ten of the 32 individuals exhibit a decline in 5 3C, which likely corresponds to a trophic level 
shift as a result of complementary foods that are lower in 53C relative to the mother's diet. 
This could represent a higher contribution of terrestrial sources or different types of fish 
compared to those that show little to no change. However, in some instances, the decline is 
less than the expected 1960 and, on occasion, barely represents any increase or decrease (e.g. 
0.3960). 


In the Upper Lena, only OBK_1971.005 (Figure 11) exhibits a decline (0.6960) as the °C weaning 
signature of all other individuals are represented by little to no change. On the Angara, four 
individuals exhibit a decline of about 1960, two of which were buried together: UID_1989.020.01 
(0.8960, Figure 40) and UID_1989.020.02 (1.2%o, Figure 42); UID_1989.030 (0.4%o, Figure 
46); UID_1989.019 (0.3%o, Figure 52). In the Little Sea, one individual from Shamanski Mys 
(SHM_1975.001, 1960, Figure 60) and four from Khuzhir-Nuge XIV show decline in 8°C by about 
1960: K14_1997.016 (0.7960, Figure 72), K14_1998.035.02 (0.9960, Figure 76); K14_1998.036.01 
(0.3%o, Figure 78); K14_1998.037.02 (0.6960, Figure 80). 


Only for individual K14 2000.064 does AC increase at the start of the M1 (Figure 98). However, 
individual UID 1988.014 (Figure 38) also shows a "C increase starting at the second micro- 
sample. This suggests the contribution of complementary foods that had 53C higher than the 
mother's milk. Perhaps a higher contribution of foods such as grayling, lenok, and pike was 
given to this infant. Other studies that showed an increase in AC during the onset of weaning 
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(King et al. 2018a; Sandberg et al. 2014; Wright and Schwarcz 1998) suggest the increase is 
related to the isotopic content of supplementary C4 foods such as maize or even goat and 
sheep milk (Sandberg et al. 2014). However, the rise in AC in this Cis-Baikal individual cannot 
be linked to C4 foods as they are not present within the region. Additionally, animal husbandry 
and access to animal milk are not present in the Baikal region until around 3400 cal BP (Losey 
et al. 2013) in the Late Bronze Age. 


Overall, while the supplementary foods would also have been dependent on resource 
availability, seasonality, and home range, a specific weaning diet causing 5°C to stagnate 
was provided. There is the possibility that food sources which have not yet been analyzed 
were part of the weaning (and overall) diet. Examples of such food sources are eggs, along 
with certain bird and plant species in the region. As of yet, it is not possible to say whether 
infant feeding practices changed through time. For this, additional data are necessary and a 
comparison with the EN individuals needs to be made. 


Atypical weaning 


K14_1998.036.01 (Figure 78) is an example of atypical weaning which exhibits a rise at the start 
of the M1. While AC drops by 0.3%o between S-01 and S-02, SUN rises by 0.6%o. If the rise in 
SN was still representing the contribution of milk proteins, we would expect to see a positive 
relationship with SC. Once SYN declines, AC increases again by 0.5%o from S-02 to S-03. This 
could perhaps represent the aforementioned negative co-variance between both variables as 
a result of nutritional stress. Additional osteological evidence does not provide insight into 
nutritional stress as the individual died between the age of 35 and 50 years. At this age, bone 
turnover would have eliminated any signs of malnutrition during infancy and the deciduous 
dentition is no longer present. 


Individuals K14_1999.044 (Figure 86), K14_1999.051 (Figure 92), and K14_2000.064 (Figure 98), 
who were weaned at an early age (approximately two years), show a minor decline in 5N 
and could have ceased breastmilk consumption for a number of reasons. It is most likely that 
this is a result of the mother not being capable of producing enough breastmilk. Either a 
resource depletion led to insufficient amounts of milk production or the mother had another 
mouth to feed. Ohnuki-Thierney (1974) mentions that amongst the Ainu, if a sibling is born 
before the other has completed weaning, the mother will nurse both children. The birth of 
another infant could cause the mother to wean the firstborn at a quicker rate than initially 
intended. The two individuals that show a minor decline in AN could have not been breastfed 
or weaned onto foods that were high enough in SN (e.g. seal) to mask the trophic level shift. 


Children as foragers 


Multiple studies (Bird and Bliege Bird 2000, 2002; Bliege Bird and Bird 2002; Hawkes et al. 1995; 
Kelly 2013; Tucker and Young 2005) have shown most children forage on their own and select 
different types of foods than adults. Teaching how to forage efficiently or perform certain 
tasks would be time-consuming for the parent or caretaker. How long it takes to acquire these 
skills will depend on when the child begins learning from others, the physical and cognitive 
abilities of the child, as well as time spent learning and environmental conditions. For 
example, Hadza children over five years of age already foraged in small groups, while often 
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accompanied by mothers and grandmothers (Hawkes et al. 2001). Meriam children growing 
up in the Torres Strait typically start to accompany adults and learn how to forage on the reef 
around the age of five or six and become fairly efficient foragers in a short amount of time 
(Bliege Bird and Bird 2002). Hereafter, the children will forage alongside the older children 
where they learn about prey choice and the processing of resources. As a result, children 
spend a relatively short amount of their time learning from the adults, thus leaving them 
with more time to forage for high ranked prey. Bliege Bird and Bird (2002) also note that once 
children start foraging, they are less constrained by intellect than by size, which causes them 
to cover smaller distances than adults. 


The degree of child foraging also varies between populations, with some groups showing 
no evidence of children foragers such as the !Kung in Africa (Blurton Jones et al. 1994). The 
reason given for this is that the environment of the !Kung would require children to cover 
long distances to acquire a sufficient amount of food, thereby running the risk of getting lost 
when unsupervised by adults. Therefore, children would instead help their mothers carry and 
crack nuts. 


Hunter-gatherer children that do forage often tend to consume their food on the spot. In 
Hadza children, boys typically consume what they collect (plants and small game), and girls 
return their collected food to camp (Hawkes et al. 1995). On Sulawesi, Indonesia, the Butonese 
people fish with the use of traps while children accompany the adult trap-fishers and learn 
through observation (Lancy 2015). By eight years of age, the children can trap independently, 
although learning how to make the traps requires additional observation and learning by 
trial and error. Nonetheless, these examples come from places where winter is either mild or 
nonexistent. 


Furthermore, children could potentially be searching for food as ‘play’ or out of boredom. 
Recognizing their contribution to their diet and perhaps even the diet of others is crucial for 
understanding the role of each individual and the role of children in prehistoric Cis-Baikal. 
Bird and Bliege Bird (2000) note that despite advances, the analyses of children’s activities and 
how they could potentially shape archaeological patterns (Hammond and Hammond 1981) 
are almost absent from the discussion about site formation processes. Furthermore, children 
aren’t discussed amongst the Cis-Baikal literature as they are underrepresented at many of 
the Baikal cemeteries. The dietary profiles seen in the permanent molars can hopefully shed 
some light on this issue and provide room for discussion on children in the Cis-Baikal region. 


Diet in early and late childhood 


Three cemeteries in the Upper Lena will first be presented in relation to diet in early and 
late childhood. At Ust’-Ilga, the dentine 5C and SUN are similar to the adult bone values of 
four individuals. There are no SC and SYN bone values available for the remaining seven 
individuals as of yet. During early and late childhood, the EN individual from Manzurka 
appears to have consumed a slightly lower-valued aquatic protein diet (~1%o) than during 
adulthood. However, the overall diet is considered to be similar as the difference is less than 
a trophic level. Such isotopic expression has also been observed in some of the region’s EN 
individuals interred at Shamanka II (Scharlotta et al. 2018a). The authors suggest that children 
had access to the same resources the adults were consuming (post-weaning) and that no age- 
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graded differences were observed. Considering the Lena River is smaller than the Angara 
River, is not connected to Lake Baikal, and the aquatic resources are less abundant, it would 
seem only plausible that children would have been given access to the same foods as the 
adults. Until other EN individuals from the Upper Lena are also sampled, not much can be said 
for their foraging behaviour during childhood. 


At Obkhoi, the °C and SYN values of the dentine micro-samples cluster with the adult bone 
values, but the latter are on the lower end of the SYN range. At this cemetery, the individuals 
also appear to have consumed slightly less aquatic protein during adulthood than childhood, 
but the difference is still less than one trophic level. These results could mean the Upper 
Lena children foraged on their own and targeted slightly different foods. Another possibility 
is that they were given different types of fish by adults. Either of these scenarios is implied 
by the isotopic data of individual OBK 1971.007 (Figure 13), who exhibits a rise in SUN of 
1.9 to 2.4960 (Pattern IV) of the M1, directly following the weaning period. This suggests an 
increase in aquatic protein consumption as soon as the individuals are no longer dependant 
on breastmilk proteins. 


In the Angara micro-region, diet during childhood for most LN Ust’-Ida I individuals only 
slightly differs from the adult values. The bone SUN value is on the lower end of the dentine 
range, suggesting that aquatic protein played a slightly larger role in diet during their 
developmental years but, overall, the diets are quite similar. Here, distinct dietary changes 
(increase or decrease in trophic level) appear after childhood, which is discussed further 
on in this chapter. During the EBA at Ust’-Ida I, there is even less of a difference between 
childhood and adulthood diet, suggesting children had access to the same foods as adults. 
However, the inter-individual comparison does show different diets for all four of the EBA 
individuals, suggesting a difference in the types and quantity of the micro-regional food 
sources. This variation could lie within subsistence differences between smaller groups. This 
is also discussed further on. 


In the Little Sea, there is even more inter-individual variability than in the Upper Lena and 
Angara micro-regions. Starting with Shamanskii Mys, the diet of SHM_1975.001 (Figure 60) 
during childhood has a lower SYN value than during adulthood. This implies that lower 
trophic level foods were consumed during the developmental years. For the second individual 
from Shamanskii Mys, SHM_1972.002 (Figure 62), the diet during adulthood is isotopically 
similar to childhood, suggesting the individual had access to the same foods the adults were 
consuming. Apart from a difference in dietary behaviour, SHM_1975.001 is also said to have 
been born outside of the Little Sea area (Scharlotta and Weber 2014). 


At Khuzhir-Nuge XIV, the majority of the individuals exhibit bone stable isotope values that 
are on the lower end of the N dentine micro-samples, implying aquatic protein played a 
larger role during development. In three individuals, K14_1999.044 (Figure 86), K14_1999.046 
(Figure 90) and K14_1999.057.02 (Figure 94), dietary behaviour shows the opposite, as aquatic 
protein appears to have played a larger role during adulthood. Both K14_1999.046 and 
K14_1999.057.02 are listed as non-locals (Weber and Goriunova 2013). For the remainder of 
individuals interred at Khuzhir-Nuge XIV, bone and dentine values are very similar, suggesting 
a similar diet during childhood and adulthood. 
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Foraging 


Overall, the majority of the children appear to have been provided with or foraged for foods 
that were isotopically similar to what adults were consuming. Those that show a meaningful 
dietary difference (at least one trophic level) between childhood and adulthood are the three 
individuals that were interred in the Little Sea. However, this dietary difference appears to 
be a result of a residential move into the Little Sea. Concerning child foraging, Scharlotta 
et al. (2018a) make an interesting point by stating that resources in Cis-Baikal would have 
been difficult for children to obtain, particularly pertaining to foods that have a significant 
nutritional value. This is especially true for those living in the Upper Lena micro-region, which 
is known to lack food resources compared to the other micro-regions (Weber et al. 2016). 


Scharlotta and colleagues (2018a) go on to say that low-ranked resources (e.g. small reptiles, 
berries, mushrooms) could have been harvested during the warmer periods of the year, but 
these are characterized by low AC and SN values (Katzenberg et al. 2012; Weber et al. 2011) 
which are not visible in the EN Shamanka II individuals they examined. The same can be said 
for the LN and EBA individuals in this particular study. Here, a number of the individuals 
exhibit an increase in SN (Pattern IV) of the M1 either right after the weaning period (e.g. 
OBK 1971.007, Figure 13) or a bit later on in early childhood (e.g. UIL 1989.003, Figure 21). This 
rise is visible in the M1 of 18 individuals across five cemeteries (excluding the EN individual 
from Manzurka). If children were foraging on their own, they appear to have been targeting 
foods that are characterized by high "N values, not low. These would most likely have been 
high trophic level fish such as perch, pike and sturgeon (Katzenberg et al. 2012, Weber et al. 
2011). Another high trophic level food source is the Baikal seal, albeit it seems highly unlikely 
children would have been able to target this mammal. Another possibility are eggs, although 
it is currently unknown what these values would have been for the avian species in Cis-Baikal. 


Furthermore, while Scharlotta and colleagues (2018a) raise an important point by assuming 
children would most likely only have been able to forage actively in Cis-Baikal during spring 
and summer, it is doubtful whether these dietary contributions would be visible in the dentine 
micro-samples unless they contributed a sufficient amount of the necessary nutrients. 
Since each 1mm micro-sample represents roughly nine to 12 months of developmental life 
(Beaumont et al. 2013a), their foraging period could easily be masked. Also, children would 
not have been solely dependent on resources they obtained themselves. Dietary staples 
would have come from foods collected by adults, which would most likely have been higher 
ranked food sources. Children appeared to have targeted (or been given) higher trophic level 
foods than the adults as SN bone values are typically lower than the dentine values. This is 
particularly true in the Angara and the Little Sea micro-regions. A similar pattern to these 
individuals is seen in hunter-gatherers from a site in Central California (Eerkens et al. 2011), in 
which the authors provide three possible scenarios for a 5 9N increase post-weaning: 


It is the result of parental investment, where adults feed children protein-rich foods. 
2. Itis the result of a residential move. 
3. It is the result of children foraging on their own and targeting higher trophic level 
foods. 
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Examples given for possible foods targeted are fish, small reptiles, and amphibians (Eerkens 
et al. 2011). This, however, contradicts what Scharlotta and colleagues (2018a: 594) stated as 
these types of foods “are known or anticipated to have depleted °C and SYN values.’ However, 
the authors do not provide any stable isotope values in support of this suggestion. For the 
Little Sea individuals, strontium data show whether individuals were born inside or outside of 
the micro-region. Therefore, it is known that an increase in SUN, for most individuals interred 
at Shamanskii Mys or Khuzhir-Nuge XIV, is not a result of a residential move. While children 
could have been targeting higher trophic level fishes like perch and sturgeon (Katzenberg et 
al. 2012, Weber et al. 2011), it does seem unlikely they would have targeted seal as this would 
involve a different and more advanced skill set. Fish would have been caught in the shallow 
parts of the lake. Here, fish typically have higher 5C which I would then expect to see in the 
isotopic data during childhood. However, this is only observed in K14 1997.019 (Figure 74) 
and K14 1999.051 (Figure 92). Cis-Baikal children could have been processing foods rather 
than foraging as observed in the !Kung children (Blurton Jones et al. 1994), while only a small 
amount of foraging occurred in the company of adults. Foods could then have been consumed 
while processing fish (and seal) and terrestrial meat. When the children reached a certain age, 
their economic task would probably have switched from processing to engaging in hunting 
or fishing. 


Children could also have been provisioned by adults so more time could have been spent on 
acquiring certain skills. Becoming an efficient hunter-gatherer takes time as skills such as 
tracking (i.e. understanding animal behaviour), killing, and processing animals are all part 
of a long learning process (Gurven et al. 2006). Several studies have shown that for hunting, 
the most successful period for men lies anywhere between 35 and 50 years of age (Blurton 
Jones and Marlowe 2002; Gurven et al. 2006, Walker et al. 2002), while for fishing, success can 
be seen at a much earlier age. Merian children, for instance, learn to spearfish as efficiently 
as adults by 10 to 14 years of age (Bird and Bliege Bird 2002). Similar behaviour in learning 
how to hunt and gather could hold for several of the individuals in Cis-Baikal. There, stable 
isotope data suggest a greater dependency on aquatic resources during the formative years of 
the permanent molars (~20 years) and possibly a greater dependency on terrestrial resources 
in adulthood, which is signified by a decline in trophic level. Changes in foraging proficiency 
could have been predominantly age-related. 


Regardless of whether the Cis-Baikal children were foraging on their own or being fed by adults, 
the micro-sampling data suggest that the foods targeted were specific to the micro-region 
in which the individual grew up. Children in the Upper Lena show little difference between 
childhood and adulthood diet, whereas those along the lake appeared to have consumed foods 
of a higher trophic level. This implies that foraging is tied to resource availability or that 
groups differed in childrearing practices. 


From child to adult 


As defined for this particular study, late childhood ends with the development of the M2 and 
early adulthood starts with the development of the M3. The stable isotope results of these 
molars highlight an interesting pattern (Pattern IV) in 15 of the 49 individuals. An increase of 
1%o is seen in SN toward the root tip of the molar. As mentioned in Part I, this suggests that 
some were moving to a diet that consisted of higher trophic level foods or consuming more of 
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the same foods. This dietary change likely relates to a change in the individual's productivity. 
While fishing could easily have been part of their foraging ways, it could now also be part of 
their socio-economic responsibilities. Furthermore, fishing for one type of fish might differ 
from fishing for another. Some species could have been easier to catch due to their proximity 
to the coast or riverbanks, or their abundance provided more opportunity for getting caught. 
Catching other species might have required the use of a different skill set that is not learnt 
until later in life. 


The rise in 5°N of 1960 is seen in 15 individuals across all three micro-regions. For five Ust’- 
Ida I individuals with a sectioned M2 or M3 (UID 1987.011, Figure 36, UID 1988.014, Figure 
38; UID 1989.020.02, Figure 42; UID 1989.029, Figure 54, UID 1991.038, Figure 48), the molars 
display a rise of 1960 or more in N. For Shamanskii Mys, one of the two individuals had 
an M2 sectioned (SHM 1975.001, Figure 60), which also shows a rise in SN toward the 
end of its development. At Khuzir-Nuge XIV, three out of 15 individuals display Pattern IV: 
K14 1998.035.02 (Figure 76): K14 1998.038 (Figure 82); K14 1997.057.02 (Figure 94). Out of 
eight Upper Lena individuals with a sectioned M2 or M3, five individuals exhibit Pattern IV: 
MNZ_1974.002 (Figure 9), OBK_1971.005 (Figure 11), UIL_1989.001 (Figure 17), UIL_1989.002 
(Figures 19 and 20), and UIL_1989.005 (Figures 24 and 25). Interestingly, the cemetery with 
the largest sample size (Khuzhir-Nuge XIV) represents the lowest number of individuals with 
this particular pattern. Furthermore, the three individuals interred at Khuzhir-Nuge XIV that 
exhibit Pattern IV were all born outside of the Little Sea (non-local) (Weber and Goriunova 
2013). 


Although the sample sizes from the remaining five cemeteries are small, this could indicate 
a micro-regional difference in age-related dietary changes. For all but one of the individuals 
from the Upper Lena, N starts to rise at age 14, moving toward a different diet. The remaining 
individual (OBK_1971.005, Figure 11) does not display this rise until 19.5 years. However, SYN 
oscillates throughout the molar between peaks and valleys (zigzag), indicating a dietary 
change every few years, therefore obscuring the pattern. In the Little Sea and Angara region, 
the ages at which this increase occurs are more variable. At Ust’-Ida I, two individuals display 
the increase around 14 years (UID_1988.014, Figure 38; UID_1989.020.02, Figure 42), two at 16 
years (UID_1987.011, Figure 36; UID_1989.029, Figure 54), and one at 20 years (UID_1991.038, 
Figure 48). At Shamanskii Mys, SHM_1972.002 (Figure 62) exhibits two rises. One at 11.5 years 
(M2) and one at 19 years (M3). At Khuzhir-Nuge XIV, one individual shows a rise at seven-and- 
a-half years (UID_1998.035.02, Figure 76). Albeit, this tooth was not fully developed at the time 
of death. The remaining two individuals increase in SUN at nine years (K14_1999.057.02, Figure 
94) and 12.5 years (K14_1998.038, Figure 82). The dietary changes displayed as Pattern IV, 
which seem to be occurring toward the end of late childhood and the start of early adulthood, 
could be related to an age-specific dietary change (e.g. change in foraging or hunting) which, 
in turn, is dependent on their place of residence. Additional insight may lie in the mortuary 
treatment of the individuals. 


Variation in dietary and mortuary practices 
Although burial information on most Upper Lena cemeteries is, as of yet, unavailable 


in English, the cemeteries in the Angara and the Little Sea have been researched more 
extensively. This produced multiple publications in Russian as well as English. Khuzhir-Nuge 
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XIV has especially received a great deal of attention, with osteological and archaeological 
materials having been examined to a very detailed degree. Now that the dietary life histories 
of a number of individuals interred at this cemetery have been reconstructed, examining 
their diet in association with their mortuary context can generate new insights. While a 
comparison between the dietary and archaeological data generated from the cemeteries is 
currently beyond the scope of this monograph, I briefly summarize some important findings 
from Khuzhir-Nuge XIV here. 


Of the 88 EBA (Glazkovo) individuals interred at Khuzhir-Nuge XIV, five are female and 27 are 
male, while the sex of the remaining 56 could not be determined (Lieverse 2007, McKenzie et 
al. 2008). Lieverse (2007) further notes that of the 56 individuals who could not be sexed, 18 are 
children and another seven individuals could not be aged. In addition, no sex determinations 
for individuals younger than 15 years were made, as sex-specific features do not develop until 
the onset of puberty (Thomson 1899). As a result, individuals are grouped into broad age 
categories (adults, adolescents, children, infants), causing individuals to be categorized based 
on biological definitions rather than social definitions. To complicate matters even further, 
the demographic profile of the cemetery is difficult to reconstruct as infants (younger than 
three years) were not interred at Khuzhir-Nuge XIV (Lieverse 2007). 


The mortuary data of each individual were recorded and published in two large monographs 
(Weber et al. 2007a, 2008a). The archaeological materials (Weber et al. 2008a) provide insight 
into the features and artifacts of the Khuzhir-Nuge XIV burials. Overall, each individual was 
interred with a number of artifacts. The type and abundance of artifacts were dependent on 
age and possibly social status. McKenzie et al. (2008) note that adults between the ages of 20 
and 35 years were interred with a larger number of artifacts than adults aged 50 years and 
older. It has been postulated that this is an indication of social roles. Furthermore, the authors 
mention that the mortuary treatment of adolescents (12-20 years) resembled that of younger 
children but in turn also resembled the mortuary treatment of adults. In other words, the 
burial treatment of those categorized as adolescents appears to exhibit a transitionary phase 
between children and adults. Those aged 15 years or older were interred with implements (e.g. 
tools) in addition to ornaments (e.g. beads) (McKenzie et al. 2008). If the authors are correct in 
identifying a different pattern in mortuary treatment between children and adults (with the 
shift occurring around the age of 15 years), then this corroborates the findings in the dietary 
data. This implies that during early adulthood, individuals were not only transitioning to a 
different diet, but the change was accompanied by a change in socio-economic status. 


Furthermore, many of the individuals typically have slightly lower 5 9N values during 
adulthood, which could imply terrestrial hunting was an age-related activity. Perhaps 
fishing and seal hunting were more physically strenuous, therefore causing a change in the 
procurement of resources once the individual aged. Another possibility is that terrestrial food 
was more of a luxury food item that was tied to social changes, or the higher trophic level 
foods were reserved for the developing children and young adults who started to contribute 
to society. This could explain why individuals aged 50 years and older were interred with a 
smaller number of artifacts than younger adults. 


Considering the intra and inter-individual variability within and between cemeteries, food 
may not have been shared extensively beyond the immediate kin group. A similar behaviour 
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was suggested for Late Holocene hunter-gatherers interred in Central California (Eerkens et al. 
2016). There, individuals were within 10 to 15 kilometres from a marsh that provided brackish- 
water foods as well as terrestrial hunting grounds, but the isotopic data reveal that not all 
individuals foraged there. A similar pattern is seen within the Cis-Baikal cemeteries. First, 
the timing of weaning shows substantial heterogeneity between cemeteries within the same 
micro-region as well as within the cemeteries. Second, the diets during childhood and early 
adulthood also show substantial variation. While the dentine stable isotope results indicate 
Cis-Baikal individuals consumed aquatic resources, differences between one another lie in the 
quantity and species. This is in part a result of their catchment area, but also their access to 
foods within those catchment areas. The most notable differences in dietary patterns are the 
EBA individuals at Ust’-Ida I and Khuzhir-Nuge XIV. Here, it could be postulated that groups 
utilized the same resources, but to varying degrees. In the Upper Lena, differences are small 
but still show variable diets. Individuals at Ust’-Ilga most likely exploited different foods 
than those at Obkhoi and Manzurka, as evidenced by a negative relationship between carbon 
and nitrogen. One of the Ust’-Ilga individuals even has 5°C and SUN values that suggest the 
consumption of fish from the Little Sea, or perhaps even the Baikal seal. This will be discussed 
in greater detail later in this chapter. 


Finally, dietary changes, big or small, appear to have been quite frequent. Some dietary 
patterns are marked by cyclical events (e.g. UID 1989.022, Figure 44) while others show 
substantial variability over the course of several years (e.g. K14 1999.044, Figure 86). Only the 
occasional individual exhibits little change suggesting dietary stability (e.g. OBK 1971.013, 
Figure 15). 


While changes in diet could very well have been the result of socio-economic and physiological 
changes such as learning how to hunt or pregnancy, annual climatic fluctuations must also be 
considered. Resources could have been affected on a more frequent scale, leading to changes 
in diet depending on access to foods. Afterall, Cis-Baikal is a region with drastic changes in 
temperature between seasons. Unfortunately, the effect of climatic conditions on foraging 
behaviour is understudied in Arctic and sub-Arctic hunter-gatherers as the majority of studies 
are primarily focused on those occupying warmer regions. Thus, while providing beneficial 
information on foraging behaviour, these studies do not provide an adequate comparison 
with those inhabiting colder regions. While hunter-gatherers occupying cold climates are 
said to rely more heavily on stored foods than those living in warmer regions (Kelly 2013), no 
evidence for storage has been found in Cis-Baikal thus far. Yet, it is possible that stored food 
did not leave an archaeological trace. The drying, fermenting, or freezing of foods does not 
necessarily require the construction of containers of some kind. These activities could have 
been carried out without leaving an archaeological trace. 


An ethnographic study on the Lake Yessei Yakuts (Argounova-Low 2009), a small ethnic group 
living around Lake Yessei in Siberia, examined the subsistence and diet of this particular 
population. The Lake Yessei Yakuts were considered to be nomadic and semi-nomadic before 
settling into village life in the late 1920s. While hunting and fishing were important modes 
of subsistence, the former was preferred, particularly wild reindeer. Fishing, which included 
preparing the fish for storage, was said to have been busiest in summer and autumn. However, 
fishing would still be done in winter. Preserving the fish was done by drying or smoking. 
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Dried or smoked fish was considered a popular snack that would even be used for exchanging 
foods or goods with people who lived beyond Yessei. Fish that were caught in winter could 
easily be frozen and kept. A similar scenario could have been possible for the Cis-Baikal 
hunter-gatherers. Certain foods could then have been consumed year-round, which could 
have been the case for the individuals that exhibit dietary stability for a number of years 
(e.g. OBK 1971.013, Figure 15, UID 1991.038, Figure 48, UID 1989.019, Figure 52). Nevertheless, 
this was not the case for all interred in Cis-Baikal as some exhibit frequent dietary changes 
throughout life, including annual or bi-annual changes in diet. 


Furthermore, a commonly used fallback food for the Yessei Yakuts in the past was the inner 
bark of pine and larch trees (Argounova-Low 2009). Evidence for consuming this food has 
also been seen in the historical Sami people of Scandinavia, just north of the Arctic Circle 
(Bergman et al. 2004). While such foods have yet to be analyzed for Cis-Baikal, bark was used 
in the burial treatment of a number of Khuzhir-Nuge XIV individuals (Weber et al. 2008b) and 
could also have been a source of food. 


Hunter-gatherer migration 
Micro-regional scale 


The stable carbon and nitrogen isotope analysis of dentine, at times in conjunction with the 
strontium data, provides new insight into the travel of hunter-gatherers across the Cis-Baikal 
landscape. Migration can be tied to a change in residence (long-term), seasonal rounds related 
to hunting (short-term) or venturing into other areas for social reasons. Starting in the Upper 
Lena micro-region (the area from which several individuals interred at Khuzhir-Nuge XIV 
came) the dentine isotope data show that for two of the Ust’-Ilga individuals (UIL 1990.009 
and UIL_1990.011), the SUN is at times closer to what is typically seen in individuals living in 
the EBA Angara and Little Sea micro-regions (Katzenberg et al. 2010; Weber et al. 2011). The 
mirroring of 5°C and SYN (five shifts over ~14 years) in UIL_1990.009 could indicate travel 
between the Upper Lena and Little Sea (or Angara) every few years. Another possible analysis 
of this individual’s isotopic values is that foods from other foraging ranges were being 
consumed. This would either have involved the transportation of food by hunting parties that 
ventured into neighbouring micro-regions or through an exchange. For this, the Little Sea is a 
good possibility considering its particularly wide range in 5 7C (-30.5 + 2.2%o to -10.9 + 2.4%o) 
of aquatic foods as well as the high SYN values of some of these foods. Contact with this micro- 
region seems most plausible for several reasons: it is in closer proximity to the area in which 
the individuals were interred (assuming they lived close to where they were buried), aquatic 
food sources are more abundant in Lake Baikal than in the Lena River, and previous studies 
have confirmed the migration of individuals from the Upper Lena to the Little Sea (Weber 
and Goriunova 2013). Individual UIL 1990.011 (Figure 30) reaches a SUN value of 14.1%o (at 
around six-and-a-half years), also suggesting the consumption of higher trophic level fish. If 
this individual did in fact move closer to the lake during his or her lifetime, this also provides 
evidence for moving back to the Upper Lena later in life. Micro-sampling the M2 or M3 of 
this individual could provide additional insight into migration. Ultimately, strontium isotope 
analysis might provide the best understanding of this individual’s travel. 
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A change in home range could be the result of environmental pressures on a micro-regional 
scale or the depletion of resources by a group. It could also be the result of relocating for a 
marital purpose (matrilocal/patrilocal) as well as a response to irregular sex ratios within a 
group. Regardless of their reason for a change in residence, diet did not always change as a 
result. For this, two possible reasons are suggested. First, it is possible that individuals only 
exploited the resources they were most familiar with in their previous environment. Learning 
anew skill and/or how to hunt a different kind of animal, in a new environment, would most 
likely result in minimizing benefits. This reason could have caused them to not target higher 
trophic level foods such as the seal and possibly continue to incorporate terrestrial foods into 
their diet to a higher degree than ‘locals.’ Along these lines, some individuals from the Upper 
Lena might have been applying their skillset (e.g. terrestrial mammal hunting) in the Little 
Sea when living amongst new groups. Therefore, diets could have been related to seasonal 
movement. Second, it is possible that foods were not widely shared between ‘locals’ and “non- 
locals.” Evidence for a certain degree of separation may lie in the mortuary data as the area 
of a person's origin (birth locale) is tied to the place of internment within the Khuzhir-Nuge 
XIV cemetery (McKenzie 2006, Weber and Goriunova 2013). However, this does not explain 
why a number of non-locals did change their diet to the consumption of higher trophic level 
fish and possibly seal while others did not. Perhaps the blending of kin groups caused some 
individuals to switch diet, but this cannot be confirmed. 


Of the eight Khuzhir-Nuge XIV individuals that are listed as non-locals (Weber and Goriunova 
2013), only two exhibit a change in diet that could be tied to a move into the Little Sea 
micro-region (K14 1998.035.02 and K14 1998.036.01). In K14_1998.035.02 (Figure 76) and 
K14 1998.036.01 (Figure 78), an increase in SYN toward 12.8%o and 14.0%o is seen at the start of 
seven-and-a-half and seven years, respectively. However, both individuals were assigned a GF 
diet based on stable isotope bone values (Weber and Goriunova 2013). Individuals K14 1997.019 
(Figure 74), K14 1998.038 (Figure 82), and K14 1999.051 (Figure 92) exhibit a GFS diet since 
infancy despite being born “outside of the Little Sea.” Individual K14 1999.057.02 (Figure 94) 
also shows a GFS diet type, but this is in the M2. Potentially, the individual moved into the 
region shortly after birth, resulting in a GFS diet from early childhood. For the remaining 
two individuals, K14 1999.046 (Figure 90) would have switched to a Little Sea (GFS) diet after 
the formation of the M2 as this molar only exhibits a typical GF (Upper Lena) diet. Individual 
K14 1998.037.02 (Figure 80) showed high AN values (up to 16.8%o in the M1), but that is likely 
related to factors other than diet as discussed earlier in this chapter. 


Diet types 


It should be noted that the above-mentioned diets highlight a possible issue with the 
application of terms such as GFS and GF diet. It implies that individuals can be placed into 
one of two categories (a game-fish-seal diet or mainly a game-fish diet) when the degree of 
seal consumption more likely operated on a spectrum. The use of these arbitrary definitions 
raises a valid concern as a GFS isotopic signature is potentially possible to obtain without 
the consumption of seal. While seal consumption seems likely considering the amount of 
uncovered seal remains, its dietary value, and the ethnographic work that shows the economic 
importance of the seal, we cannot assume that every individual with relatively high AN 
(13.5%o or higher) was, in fact, consuming this aquatic mammal. Especially when some fishes 
(e.g. pike and perch) in Lake Baikal can be found within the same trophic level as the seal and 
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produce equally high nitrogen levels (Weber and Goriunova 2013), even though the seal is 
the one aquatic food in Lake Baikal that consistently produces 54N values around 13-1590 
(Katzenberg and Weber 1999; Katzenberg et al. 2009, 2010, 2012; Weber et al. 2002, 2011). 


Although individual K14 1999.057.02 (Figure 94) was interred in the Little Sea micro-region, 
this individual is said to have been born outside of this micro-region (Weber and Goriunova 
2013). However, the dietary data of the M2 imply residence in the Little Sea from two to 15 
years if we were to base this assessment on the high AN values and, in turn, the assumed GFS 
diet type. It is possible that the individual relocated to the Little Sea during infancy, causing 
the data to exhibit a GFS diet since approximately two years of age. Another possibility is the 
child always consumed a diet high in aquatic protein (including seal). For this, any part of 
the Baikal coast would be the most likely option as a place of birth before relocating to the 
Little Sea micro-region at some point. A third possibility is that the infant consumed high 
trophic level fish producing a high 59N value that is assumed to represent a GFS diet. Since 
the individual was interred in the Little Sea micro-region the individual likely consumed seal 
from a young age. However, assumptions on GF vs GFS diet cannot be made based on the 
isotopic results alone as there are food items which can cause a similar isotopic signature to 
GFS even when seal is not consumed. 


If we are to assume that high (13.5%o or higher) SN are indicative of seal consumption, than 
individual UIL_1990.009 (Figure 26), for instance, would have spent time in the Little Sea (with 
a GFS diet) before moving back to the Upper Lena before death. In addition, all individuals 
interred in Ust’-Ida I in the Angara micro-region exhibit 5°°N values higher than 13.5%o during 
childhood and early adulthood with the bone values of some individuals showing a nitrogen 
value of 13.5%o or higher up until death. This would suggest that these individuals spent most 
of their life on a GFS diet (some right until death) yet they were interred at Ust’-Ida I (~200km 
away from Lake Baikal). There are three major possibilities: the individuals consumed a GFS 
diet while living near the shore of Lake Baikal before moving to the Angara micro-region 
close to death (there is currently no evidence of movement in this direction), the individuals 
traded for seal meat, or there were other high trophic level foods in the environment (possibly 
piscivore fish). 


Another individual, K14_1998.037.02 (Figure 80), who is said to have been born outside the 
Little Sea micro-region (Weber and Goriunova 2013), showed strontium values (in the M1) 
suggesting the individual is from the Angara (Haverkort et al. 2008). However, the stable 
isotopic SUN values during breastfeeding and weaning (M1) are high, even when a 3%o nursing 
effect is subtracted. The maternal diet would have been around 59N 14%o, which is normally 
seen in Little Sea individuals and would be indicative of a GFS diet according to Weber and 
Goriunova (2013). It is possible the mother consumed a high protein diet during pregnancy 
and breastfeeding. However, this then raises the question as to whether she was consuming 
aquatic foods from Lake Baikal, including seal. If so, the mother and infant either would have 
been living in the Little Sea or seal consumption would have somehow been made possible 
while residing in the Angara, perhaps through food sharing and/or exchange. Another 
possibility is that the mother was suffering from nutritional stress during pregnancy, resulting 
in higher SN values for her and the infant. Then, around eight-and-a-half years, the 5 7C and 
SUN of K14 1998.037.02 (Figure 80) are considered typical for an Upper Lena diet. Yet, the 
femoral strontium data are said to exhibit values of the Upper Angara (Haverkort et al. 2008). 
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However, these values could also be considered indicative of the Upper Lena (Huh et al. 1994) 
due to isotopic overlap, suggesting frequent movement for this individual. The diet during the 
last few years of K14 1998.037.02's life is said to have been GF (Weber and Goriunova 2013). 
Based on the femoral strontium values, this could have been the preferred diet while living in 
the Angara. Moving into the Little Sea did not cause the individual to change diet, or at least 
not fast enough to make it visible in 8°C and SUN. 


Dietary independence 


Two individuals from Ust’-Ida I, UID 1989.022 (Figure 44) and UID 1989.029 (Figure 54), 
display 5°C and AN values that clearly suggest travel between micro-regions. The oscillation 
of carbon and nitrogen (Pattern V) occurs throughout a molar over several years. As one 
individual is assigned to the LN (4543+71 cal BP) and the other to the EBA (3822471 cal BP), they 
were not living contemporaneously. The similarity in diet (as well as travel) might indicate 
that these two individuals interred at Ust '-Ida I followed a very similar, almost identical, mode 
of subsistence. Thus far, no other individuals at Ust’-Ida I, or elsewhere in Cis-Baikal, display 
this unique dietary pattern. This could indicate that food sharing did not extend beyond the 
kin group. Additional micro-sampling and aDNA studies on Cis-Baikal individuals can help 
explore this notion even further. 


Furthermore, at the Ust’-Ida I cemetery, all four EBA individuals exhibit a different diet 
(Chapter 7), and the same is seen between the two individuals at Shamanskii Mys (Figure 
109). A similar observation regarding dietary differences was made in South African hunter- 
gatherers that occupied and exploited the Greater Cape Floristic Region in the Later Stone Age 
(Pfeiffer and Harrington 2019). One group is characterized by having consumed higher trophic 
marine protein than neighbouring groups just 14 kilometres away. The same could have been 
the case for various Cis-Baikal groups occupying the same micro-region and buried within the 
same cemetery. Sealy (2006) argued that dietary difference, in which protein consumption 
differed significantly, is representative of territories while Kelly (2013) mentions that hunter- 
gatherers share land to varying degrees. 


In the Fort Irwin area of the Mojave Desert, ethnographic and archaeological evidence suggests 
various hunter-gatherer groups, all coming from different directions, jointly managed 
and made use of the land (Eerkens 1999). In Evenki groups, living in Central Siberia, land 
ownership was absent, yet there was an understanding of territories that were considered 
their own and those that were viewed as alien (Turov 2010). As a result, annual migrations and 
hunting routes occurred within the community's boundaries. In Cis-Baikal, travel happened 
between micro-regions as strontium data have shown (Haverkort et al. 2008, 2010, Scharlotta 
and Weber 2014), indicating that a frequent relocation was an integral part of their foraging 
lifeway. The new data presented here also hint at the sharing and moving of resources across 
micro-regions. 


Sharing foods and material goods are considered an integral part of the hunter-gatherer 
economy, with some referring to this as ‘generalized reciprocity’ (Sahlins 1972), where favour 
or repayment is not expected. It is an altruistic motive to ensure exchange, enhance the status 
and foster relationships between groups through the sharing of food and material goods. Kelly 
(2013: 138) states that sharing ‘varies along a continuum’ in foraging societies as the right to 
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food and land ownership differs between groups. In some groups, sharing is an essential part 
of the hunter-gatherer lifeway, whereas in others, sharing rarely occurs. Nonetheless, the 
sharing of foods and goods is not always entirely altruistic. Providing food for the welfare of 
another may, in turn, be beneficial for the gift-giver in the near future (Hawkes et al. 2001). 
It can help reduce the risk of food shortage during a poor hunt or when resources start to 
become scarce. Furthermore, sharing is at times a necessity in any society, such as ensuring 
the survival of infants and young children as they are not yet capable of sustaining themselves. 
Sharing can also extend beyond the family unit as well as the community, albeit this is usually 
considered exchange or trade, where one product is traded for another. 


Exchange and food sharing in Cis-Baikal 


Shepard (2012) studied changes in political strategies among the Middle Holocene Cis-Baikal 
hunter-gatherers by examining burial treatments. His findings imply a connection between 
funerary treatment and political life through the display of grave goods. This is partially 
based after Hayden (2009), who suggested funerals could offer a view of changing political 
economies, causing agents to engage in the transformation of social structures. Shepard 
(2012) examined the archaeological data of LN and EBA burials within the Little Sea area by 
paying attention to burial treatment between the individuals and cemeteries, as well as the 
difference in grave goods. He concluded that during the start of the EBA, there was a greater 
focus on what he refers to as “individualistic funeral aesthetic,” where more emphasis was 
placed on the wealth and status of the individual interred. 


Shepard (2012) also notes that grave goods made from white nephrite appear in graves 
during the EBA. This material's source is located in the Vitim River Basin, east of Lake Baikal. 
To acquire the nephrite, either long-distance travel or exchange with groups closer to the 
source would have been necessary. Shepard (2012) suggested the EBA groups might have been 
involved in a supra-regional exchange with those from the Vitim River Basin. This also raises 
an interesting possibility concerning trade with groups in the East (or Trans-Baikal), possibly 
in winter when the Lake is entirely frozen. If this were the case, then goods such as food could 
have been exchanged as well. Dried or smoked fish would have been a possibility, as was seen 
among the Lake Yessei Yakuts (Argounova-Low 2009). The hunter-gatherer groups within Cis- 
Baikal who were closest to the Vitim River Basin, would have been those living in the Upper 
Lena micro-region. Although little research has been done in this part of Baikal, it would 
be interesting to further examine possible contact and exchange (goods, food, partnerships) 
between the two regions. Furthermore, Shephard (2012) points out that we do not yet fully 
understand the social distinction between the individuals buried at EBA cemeteries, only that 
grave goods played a role in these distinctions. Future aDNA analysis of the individuals might 
help shed some light on this issue, providing not only a better understanding of the sex ratios 
at cemeteries but also differences in male and female interments. Such analysis will also shed 
light on dietary differences and/or similarities between the sexes. 


Finally, the stable isotope data from the dentine micro-samples display dietary variation 
(beyond the measurement errors) between individuals, suggesting a certain level of dietary 
independence. This is seen in the results presented in Chapters 6-8. Although it is currently 
not yet possible to say with certainty to what level of analysis dietary independence applies 
(e.g. individual, family, community), it appears to have operated at the level of the individual. 
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Figure 111. Stable isotope results for the EBA Ust’-Ida I individuals: UID_1989.019; UID_1989.029; 
UID_1993.045; UID_1994.048. 


For example, dietary variation is seen between various micro-regional groups (e.g. Little Sea 
vs. Upper Lena), within the cemeteries (e.g. two EBA individuals from Shamanskii Mys, Figure 
110; the EBA individuals from Ust’-Ida I, Figure 111), and between individuals that are interred 
together (e.g. LN individuals UID_1989.020.01 and UID_1989.020.02, Figure 109). 


At Khuzhir-Nuge XIV dietary variation is also apparent (Figure 112). This has previously 
been observed in the stable isotope values of bone collagen (Weber and Goriunova 2013). 
The variation is also a result of individuals having migrated from other micro-regions and 
maintaining a diet that likely did not include seal, or very little. 


171 


GROWING UP IN THE CIS-BAIKAL REGION OF SIBERIA, RUSSIA 


K14 1997.011 K14 1997.012 
20:0 rate 
19.0 19.6 
18.0 18.0 
F 170 2170 o M1 
py Og? CM? 7 M2 
E) A E 4 Bone 
15.0 ? 15.0 DO po 
geb p. ei 
140 140 vi Zë 
14.0 O a 
13.0 13.0 
-23:0 -22.0 -21.0 -20.0 -19.0 -18.0 -17.0 -16.0 -23:0 -22.0 -21.0 -20.0 -19.0 -18.0 -17.0 -16.0 
Le SEET 
vena (76c) 51C vena (%e) 
K14_1998.036.01 K14_1999.046 
170 17.0 
16.0 16.0 
15.0 = 15.0 
QO 
Core E CETE A 
gi? o | e > M2 
E Kä ABone a 
7 13.0 a Z 13.0 A Bone 
E a E) 
12.0 12.0 
EI 
11.0 11.0 o 
16.0 10.6 
-23:0 -22.0 -21:0 -20.0 -19.0 -18.0 -17.0 -16.0 20.0 -19:0 -18.9 -17.0 -16.0 -15.0 -14.0 -13.0 
SEC vene (%0) IZ yong (%0) 


Figure 112. Stable isotope results for the EBA Khuzhir-Nuge XIV individuals: K14_1997.011; 
K14_1997.012; K14_1998.036.01; K14_1999.046. 


Those that come closest to being similar in terms of dietary behaviour are the two individuals 
from Ust’-Ida I (UID_1989.022 and UID_1989.029). Both individuals display a positive zigzag 
relationship (Pattern V) between AC and SN (Figures 44 and 54). As LN and EBA individuals 
exhibit similar isotopic values, the dietary differences appear to lie mainly between the micro- 
regions and not necessarily between periods. 


Summary 


This discussion chapter was divided into two parts. The first part provided an explanation 
of the limitations of dentine micro-sampling. While the method is a powerful tool for 
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examining the infant and childhood diet of individuals that lived into adulthood, there are 
a number of factors that can affect our analysis of the stable isotope results. It is important 
these are discussed in this study, and elsewhere, to improve our understanding of dietary 
analysis when applying this technique. Issues pertaining to poor multi-molar alignment, the 
meaning of isotopic shifts throughout a single tooth, isotopic noise (e.g. diagenesis), as well 
as physiological factors have all been discussed. However, despite its shortcomings, micro- 
sampling allows for dietary reconstruction at a much higher temporal resolution than bone. 
The final section of Part I discussed the general analysis of the five main dietary patterns as 
well as migration patterns. 


Results showed that diets vary between and within the cemeteries. Individuals that were 
buried along the coast of Lake Baikal generally have higher AC and SN than those interred 
further away from the lake. During infancy and early childhood, the age at which individuals 
completed the consumption of breastmilk shows substantial variability, ranging between 
two and six years. In childhood and early adulthood, the diet consisted of higher trophic 
level protein for the majority of individuals. Only in the Angara are diets isotopically similar 
throughout life. The data also occasionally highlight movement between micro-regions, 
lending further credence to previous BAP studies stating that the Cis-Baikal hunter-gatherers 
moved into surrounding regions as well as leading to changes in diet catchments. 


Thesecond part of this chapter focused onthe interpretation ofthe results presentedin Chapters 
6, 7, and 8 and how they provide additional information and understanding of prehistoric 
hunter-gatherers. Past (dietary) lifeways are discussed further by reviewing anthropological 
literature. Migration, economic, funerary treatment, and political organization are analyzed. 
More importantly, this research adds new information on the lives of Cis-Baikal children. Until 
now, infants and children were rarely discussed amongst the Cis-Baikal literature as they are 
underrepresented at many of the Baikal cemeteries. Micro-sampling of dentine has allowed 
for the examination of, and discussion on, the lives of the region’s younger individuals. 
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Conclusions 


During the past three decades, the Baikal Archaeology Project (BAP) has done much work in 
the Cis-Baikal region of Siberia, Russia (e.g. Bazaliiskii 2010, Haverkort et al. 2008: Katzenberg 
et al. 2009, 2010, 2012: Lieverse 2007, 2010: Losey et al. 2012, 2016: McKenzie 2006: Mooder et 
al. 2006, 2010: Moussa et al. 2018: Scharlotta et al. 2018a, 2018b: Scharlotta and Weber 2014: 
Shepard 2012; Tarasov et al. 2007, 2017: Waters-Rist et al. 2011; Weber 1995; Weber and Bettinger 
2010; Weber and Goriunova 2013; Weber et al. 2002, 2011, 2016; White and Bush 2010). The 
project aims to understand the variation, cultural changes, and adaptability of the region’s 
Middle Holocene hunter-gatherers (c. 8200-3700 cal BP). The majority of the work relies on 
the examination of skeletal remains from Baikal’s extensive mortuary record. Through the 
reconstruction of individual hunter-gatherer life histories (age, health, sex, diet, migration), 
the project seeks to better understand the processes of cultural change as well as past people’s 
relationship with the environment. The research presented in this monograph provides new 
insights into the life history of some of these hunter-gatherers at a much finer temporal scale. 
This work presents the stable carbon and nitrogen isotopic profiles for 49 individuals dating 
back to the Early Neolithic (c. 7500-7000 cal BP), Late Neolithic (c. 5500-4500 cal BP), and Early 
Bronze Age (c. 4500-3700 cal BP). For this, a total of 80 permanent molars were used, which 
produced 930 dentine micro-samples for stable isotope analysis. This study addressed two 
main research goals: understanding the dietary and the migratory patterns of mid-Holocene 
hunter-gatherers from Cis-Baikal. These two goals were subdivided into the three following 
research questions: 


1. How did infant feeding practices look during the Late Neolithic and Early Bronze Age? 

2. Was childhood diet similar to adult diet in Late Neolithic and Early Bronze Age hunter- 
gatherers? 

3. What inferences can be made on migration based on dietary reconstruction alone? 


The work presented here is of importance to the study of prehistoric hunter-gatherers, 
specifically those occupying territories within the subarctic region, for a number of 
reasons. First, most micro-sampling studies have focused on dietary change within agrarian 
populations. This work, together with the micro-sampling study on Early Neolithic individuals 
(Scharlotta et al. 2018a, 2018b), are currently the only studies to have been conducted 
on hunter-gatherers from the Baikal region and two of the few micro-sampling studies 
conducted on prehistoric people, as the body of literature which utilizes the micro-sampling 
technique grows. Second, this research has expanded the resolution of the Cis-Baikal hunter- 
gatherer lifeways, highlighting unique dietary and migratory patterns that could previously 
not be observed. The work presented here helps us to better understand the choices made 
and changes experienced by the Cis-Baikal hunter-gatherers, which ultimately contributes 
to our overall understanding of past human life and hunter-gatherer societies. This chapter 
is divided into four sections focusing on diet, migration, future directions, and final remarks. 
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Early life dietary patterns in Cis-Baikal 


The results presented in this monograph show that dentine micro-sampling allows for the 
examination of short-term (nine to 12 months) dietary events that occurred during the first 
“20 years of life amongst the region’s hunter-gatherers. This new study not only extends 
the life-history of these prehistoric people, but as a result of expanding the resolution, also 
highlights unique dietary patterns that could not be seen in bone collagen. The 930 micro- 
samples add very promising results as they allow, for the first time, insight into weaning 
behaviour, maternal investment, and childhood diet in Cis-Baikal individuals that survived 
into adulthood. 


Furthermore, the method has proved to be successful in that it yields a sufficient amount of 
collagen for stable isotope analysis from the Cis-Baikal materials, opening up new avenues 
for future studies. Despite the need for methodological improvements to fine-tune the 
temporal resolution, the intra-individual analysis provides new insight into the lives of these 
prehistoric peoples, allowing for a better understanding of prehistoric hunter-gatherers 
occupying circumpolar regions. 


First, the dentine micro-sample data corroborate previous carbon and nitrogen stable isotope 
studies (Katzenberg and Weber 1999; Katzenberg et al. 2009, 2010, 2012; Weber and Bettinger 
2010, Weber and Goriunova 2013; Weber et al. 2002, 2011) by confirming that the diets of Cis- 
Baikal hunter-gatherers consisted of aquatic foods. Second, it identifies dietary changes over 
time, some as short as nine months. The diets studied amongst the individuals were similar 
in the sense that regional and, particularly, micro-regional resources were targeted. This 
showcases that while people may have had the same subsistence strategy, it resulted in dietary 
differences. Through the micro-sampling research, we now also see that these differences lie 
mainly within micro-regional dietary variation, which is greater than the temporal variation. 
Third, it highlights the migration of individuals between micro-regions, sometimes occurring 
every few years, which is of paramount importance as data from bone collagen was limited. 
These results add to the discussion on hunter-gatherer movement, subsistence patterns, and 
individual as well as population behaviour. 


Overall, the highest dentine 5'°N values are found in individuals from the cemeteries in the 
Little Sea micro-region (Khuzhir-Nuge XIV and Shamanskii Mys), and the lowest are found in 
individuals from the Upper Lena micro-region (Obkhoi, Ust’-Ilga, Manzurka), which further 
corroborates the previous findings of isotopic studies on bulk bone collagen. This is a result of 
the animal protein available in the micro-regions. It is possible that individuals in the Upper 
Lena had a higher dependency on terrestrial animals and plants (lower SUN). The SUN stable 
isotope data of the Ust’-Ida I individuals in the Angara micro-region fall in between the values 
of the Little Sea and the Upper Lena. While the SYN results indicate consumption of riverine 
fish during childhood and early adulthood, a few individuals exhibit values that suggest the 
consumption of fish of a higher trophic level, and possibly even the consumption of Baikal 
seal. The latter would have involved foraging or exchanging resources with the Little Sea 
micro-region. Although differences are quite small, the lowest AC values are seen amongst 
the individuals interred in the Upper Lena micro-region and the highest in the Angara micro- 
region. 
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Particularly interesting are the five general dentine isotope patterns that are prevalent in 
the molars of the examined individuals. Each individual exhibits at least one or more of the 
following patterns: 


Pattern I: Decline in 5 YN during infancy (weaning signature). 

Pattern II: Positive relationship between AC and AN. 

Pattern III: Negative relationship between 5 7C and SUN. 

Pattern IV: Rise in 9 9N toward the end of molar development. 

Pattern V: Continuous oscillation of both 5 7C and SUN values (zigzag). 


The five general dentine isotope patterns provide important insight into human behaviour 
and subsistence in Cis-Baikal hunter-gatherers. Dietary variation is seen between as well as 
within the cemetery populations. This suggests that while subsistence strategies were similar, 
dietary independence appears to have existed among various hunter-gatherer groups. The 
new micro-sampling results create room for discussion on whether individuals acted on their 
own or on behalf of a group, and how these decisions ultimately affected foraging lifeways. 


Starting with infancy and Pattern I, it is now possible to examine breastfeeding and weaning of 
individuals that survived into adulthood. This is one of the many benefits of micro-sampling 
dentine as it allows for the reconstruction of early life diet in individuals that did not succumb 


to disease or trauma. As a result, this method is not restricted by the age distributions at 
which children died. 


The new results show that there was variation in the weaning process: spatially and temporally. 
Stable carbon and nitrogen isotope analysis on the first molars of 34 individuals shows that all 
but one was weaned from breastmilk onto solid foods and that 5096 were fully weaned around 
the same time, between four and four-and-a-half years. The 5 'N values primarily indicate the 
duration and cessation of weaning while AC provides some insight into the supplementary 
foods given. The majority of the individuals exhibit little to no change in AC during 
breastfeeding and weaning, which could represent that infant feeding practices involved the 
dietary contribution of foods that were higher in AC relative to breastmilk and therefore 
masked a trophic shift. Despite differences in the duration of weaning, it appears that most 
caretakers preferred to provide infants with weaning foods that were relatively high in 6°C 
compared to the mother’s milk, leading to a stagnation of the values in tooth micro-samples. 
In some cases, for this to happen, fishes such as perch and pike could have been a preferred 
weaning food. They are slightly less negative in °C compared to fatty fishes such as lenok 
or grayling. In other instances, such as in the Upper Lena micro-region where fish have low 
5C values, (premasticated) terrestrial resources could have been the preferred weaning food. 
While it remains unknown what those foods were, the results imply a difference in weaning 
behaviour between different EBA groups. 


The remaining four general dentine patterns further display high levels of variation in 
dietary protein between and within individuals during the post-weaning stage and into late 
childhood/early adulthood. 

A positive relationship between 5°C and AN suggest diets typically consisted of aquatic 


protein with a fairly small amount of terrestrial protein. On the other hand, what a negative 
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relationship signifies remains less certain. However, this might not be related to nutritional 
stress, as has been stated in other micro-sampling studies, but rather the result of a diet with 
more terrestrial protein. Another possibility is the addition of seal to the diet, which is known 
to be high in SUN and low in 9C, which could also be responsible for the negative relationship. 
If this is true, then the aquatic mammal was important to individuals not just in the Little Sea, 
but also living outside of it. This means contact between micro-regions would have been more 
prevalent than previously thought. Prior to this micro-sampling research, seal consumption 
by individuals outside of the Little Sea had not been suggested by the stable isotope data 
(Katzenberg et al. 2010, Lam 1994: Weber and Goriunova 2013, Weber et al. 2002, 2011), as long- 
term averages from bone samples mask such variation. These findings are important as they 
can help understand Cis-Baikal hunter-gatherer adaptive strategies. 


Considering the high variation in diets of the Cis-Baikal individuals, it is clear that different 
foods were targeted as opposed to focussing on one main resource. A similar pattern was 
observed in the Early Neolithic hunter-gatherers from Shamanka II in Southwest Baikal 
(Scharlotta et al. 2018b). This represents a similar subsistence strategy throughout the Baikal 
region in the sense that hunter-gatherers were targeting fish, terrestrial animals, and seal. 


The inter-individual dietary differences might suggest that Cis-Baikal hunter-gatherer groups 
were independent from one another in terms of diet. The sharing and exchange of food would 
likely have occurred to a certain degree, while (kin) groups maintained their own diet. At 
Ust’-Ilga for instance, the diets display a different pattern than individuals from Obkhoi and 
Manzurka. There are also differences in protein intake between individuals interred at the 
same cemetery. At Ust’-Ida I, the Early Bronze Age individuals exhibit four different patterns 
despite subsisting on the same micro-regional resources. In the Little Sea, patterns are even 
more variable, which is also due to the larger sample size and the inclusion of individuals 
born in neighbouring micro-regions. Lastly, the data suggest that some individuals were more 
mobile between various micro-regions than previously thought. Frequent movement and the 
dependency on foods from different aquatic environments resulted in dietary shifts on an 
annual or bi-annual basis. 


Migration patterns in Cis-Baikal 


While it is possible to make inferences regarding the birth locale and the home range of an 
individual at different stages of life based on °C and SN in dentine micro-samples, this is only 
possible if clear micro-regional stable isotopic baselines have been established. Fortunately, 
this is the case for several areas within the Cis-Baikal region. Therefore, carbon and nitrogen 
aid in the examination of hunter-gatherer migration in conjunction with strontium isotope 
analysis. In addition, carbon and nitrogen values can also be particularly useful in a region 
such as Cis-Baikal where the spatial distribution of the biologically available strontium 
isotope ratios has not yet been fully mapped. Based on the currently available strontium data, 
Cis-Baikal can be divided into three major geological zones, which are known to have similar 
bedrock, causing considerable overlap in Sr isotope ratios (Haverkort et al. 2008). Naturally, 
this complicates the ability to assess travel in hunter-gatherers. Furthermore, the behaviour 
of the individual being examined also plays a large role in identifying a place of residence at 
a certain point in time. High levels of travel between two isotopic landscapes can potentially 
cause attenuation in °C and SUN as well as *’Sr/**Sr. Nonetheless, combining the current 
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biochemical data with previously examined biochemical data (Haverkort et al. 2008, 2010: 
Scharlotta and Weber 2014), lends credence to the movement of certain individuals. Two 
individuals from Ust -Ida I show substantial evidence for a change in the home range between 
micro-regions. Future strontium isotope analysis of these individuals would help confirm 
these claims. Past research shows that the two individuals were not contemporaneous and 
that there is a difference in sex as well as age. Nonetheless, the dentine pattern is almost 
identical, suggesting a similar subsistence strategy. This could lend further credence to the 
idea that migration and diet differed between small groups and remain unchanged over time. 


Two individuals from the Ust’-Ilga cemetery exhibit stable isotope values that are normally 
seen in individuals around the Little Sea area. These dietary changes, which imply movement 
between various micro-regions, were not noticeable prior to the micro-sampling method. 
This information can also help target which Baikal individuals, out of hundreds, need to be 
analyzed for strontium. 


For the individuals that were interred at Khuzhir-Nuge XIV and listed as ‘non-locals’ (n=8), 
two showed a dietary change to a GFS diet type which could be related to moving into the 
Little Sea micro-region. None of the individuals exhibited a solely GF diet throughout their 
life, and most individuals showed a GFS diet since birth despite their birth locale being outside 
of the Little Sea. This raises a concern with the application of terms such as GF and GFS diets. 
It also suggests that high trophic level fish, and possibly even seal, were being consumed 
by individuals inhabiting all three micro-regions at least on a short-term basis which would 
explain why such an isotopic signal is not visible in their bone measurements. This implies 
either that hunting parties ventured into neighbouring regions and/or exchanged goods such 
as seal and fish, either dried, smoked, or fermented. 


Future directions 


This research is the first of its kind on Late Neolithic and Early Bronze Age individuals from 
Cis-Baikal. The dentine micro-sampling method has proven to be applicable and effective for 
investigating childhood diet in these Siberian hunter-gatherers. Most micro-sample studies on 
prehistoric individuals have focused on much smaller sample sizes (e.g. Eerkens and Bartelink 
2013; Eerkens et al. 2011; Greenwald et al. 2016; Scharlotta et al. 2018a), making this work 
unique, and allowing for inter-individual comparison to a much greater extent. Although, 
because of the large sample size, this work also becomes more challenging in terms of data 
analysis and making sense of the results in behavioural terms. The past isotopic research 
conducted on the same individuals used in this study (Haverkort et al. 2008, 2010; Scharlotta 
and Weber 2014; Waters-Rist et al. 2011; Weber and Goriunova 2013) was very beneficial since 
it produced a dietary framework to build upon. Additional work in the Baikal region and 
further micro-sampling studies to refine and complement future research on archaeological 
materials is suggested. 


A lack of information regarding the sex of several of the examined hunter-gatherers makes 
it difficult to determine whether infant-feeding practices and overall childhood diet varied 
between males and females and, if so, to what extent. Known sex estimations can also offer 
insight into a population’s parental investment and reveal potential temporal and micro- 
regional differences. Obtaining such information would be beneficial as it would add to 
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the understanding of past social behaviour. Applying ancient DNA sequencing for sex 
identification is one possibility. However, this process is costly, often time-consuming, and 
usually not applicable if skeletal samples are poorly preserved which is, unfortunately, the 
case for many of the region's individuals. A cheaper and less invasive option is via amelogenin, 
an enamel-forming protein, whose genes are found on X and Y chromosomes (Parker et al. 
2019, Stewart et al. 2017). Minor differences in the amino acid sequences (peptides) between 
the two chromosomes allow for sex determination in an individual. Considering the project 
obtained a large number of teeth, and they generally preserve better than bone, this is a good 
alternative to aDNA. 


Equally important, the project would also benefit from additional genetic research to 
determine population origins. While genetic studies (Mooder et al. 2006, 2010: Moussa et al. 
2018) have been conducted, sample sizes were small and thus only offer a glimpse into the 
genetic landscape of Cis-Baikal. Not only can new research provide additional insight into 
population structure, but it also may reveal information on shared affinities with other 
prehistoric groups in Siberia (matrilineal and patrilineal lineages) which, in turn, can advance 
our understanding of cultural change in Cis-Baikal. 


Although micro-sampling dentine for stable isotope analyses provides better insight into the 
onset and duration of weaning compared to bulk bone samples, it should not be considered a 
replacement for bulk bone stable isotope analysis. King and colleagues (2018b) mention that 
focusing on the individual can increase the risk of over-emphasizing idiosyncratic weaning 
behaviour when infant-feeding could be a result of factors such as temporal variation, resource 
availability, or cultural practices. The comparison of bulk bone and dentine micro-sample 
stable isotope values expands the dietary life history of the Cis-Baikal hunter-gatherers. Yet, 
certain issues pertaining to the micro-sampling method do require further attention. 


While some studies have begun focussing on sampling between dentine growth lines in human 
and animal teeth (Burt and Garvie Lok 2013, Czermak et al. 2018, Guiry et al. 2016a) in order to 
improve temporal resolution, there is currently no solution for sectioning between growth 
lines of poorly preserved teeth. Several micro-sampling sections were 2mm thick (or more) 
as it was impossible to keep the dentine from disintegrating had they been sectioned any 
thinner. There is also no guarantee sufficient collagen would have been extracted. In certain 
instances, sectioning through growth lines remains the only suitable option. Exploring 
avenues that could circumvent this should be encouraged. At the same time, refining the age 
represented per tooth section is needed for more accurate dietary life history reconstructions. 
Furthermore, Scharlotta and colleagues (2018b) question the application of dentine growth 
rate models and age-assessment models to archaeological populations as these models are 
based on modern or late historical populations and are much removed genetically from the 
prehistoric groups. It is necessary to create additional reference populations that are more 
genetically diverse and are based on healthy individuals. 


In light of improving the micro-sampling temporal resolution, the dietary studies may 
also benefit from obtaining more information on the contributions of consumed protein, 
specifically when focused on areas with complex food webs, such as Baikal. This lies in the 
application of compound-specific stable isotope analysis by targeting individuals” amino 
acids, which are the smallest sub-units of proteins, and provide insight on the contributions 
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of terrestrial and aquatic resources (e.g. Fogel and Tuross 2003; Webb et al. 2015). Investigation 
of the contribution and routing of potential food groups to the diet of Cis-Baikal individuals 
is currently underway (Chaput - forthcoming). This involves using a Bayesian isotopic mixing 
model known as FRUITS (Food Reconstruction Using Isotopic Transferred Signals) that allows 
for the consideration of sources of uncertainty by using prior information (Fernandes et al. 
2014b). The application of such a tool can increase the precision of food intake (macronutrients) 
estimates and ultimately provide a different perspective on past diet. 


Furthermore, interpretation of the meaning of stable isotope values in micro-samples, other 
than diet and malnutrition, has received little attention. Eerkens et al. (2016) were the first 
to apply a minimum shift of 1.0960 for 5%C and 1.4960 for SN (DeNiro and Schoeninger 1983) 
across sections of a molar for interpreting meaningful changes in diet. Ideally, studies further 
exploring shifts across molars as well as between single micro-samples will add interesting and 
necessary discussions on the importance of interpreting dietary values. This may be helpful 
to refrain from over-interpreting results. As presented in this monograph, multiple factors 
can influence the fractionation of stable isotopes and possibly lead to misinterpretation. 
Moreover, I worry that terms such as malnutrition, nutritional stress, or starvation are too 
prominent and swiftly applied when isotopic values cannot be easily explained through 
diet. As mentioned previously, Beaumont and Montgomery (2016) shed light on this through 
the examination of survivors of the Great Irish Famine, which is supported by historical 
documents on the social, environmental, and political conditions. Clinical studies on eating 
disorders (Hatch et al. 2006: Mekota et al. 2006) provide additional insight into the expression 
of carbon and nitrogen isotopes during low protein intake. While these studies lend credence 
to recognizing physiological stress in micro-samples, whether it be dentine or hair, they 
were applied to unwell individuals. Conducting a micro-sampling study on the (deciduous) 
dentition of modern people can serve as a potential reference for the analysis of stable isotopes 
in micro-samples. For example, in many modern societies, individuals have a record of infant- 
feeding practices, medical visits, dietary information (e.g. food restrictions/allergies), and 
possibly even a record of stress (e.g. developmental delay, trauma). It would be beneficial to 
reconstruct the diet of these individuals and detect whether particular patterns appear as was 
the case for the Cis-Baikal hunter-gatherers. Analyzing the isotopic data in conjunction with 
the additional written (and possibly spoken) information, might eliminate some uncertainty 
regarding the analysis of the dentine micro-samples. 


Finally, additional fieldwork and human osteological analysis, which started during the spring 
of 2019, will hopefully fill in some gaps regarding individual background data. For instance, 
it is currently unknown to what extent osteological analysis has been conducted on the Ust’- 
Ilga individuals from the Upper Lena. Examining these human skeletal remains for pathology 
(e.g. enamel hypoplasia, Harris lines, cribra orbitalia, stature) could aid in confirming if the 
negative relationship between 9 7C and SVN is, in fact, diet-related or if it could be a result 
of nutritional stress after all. Linking changes in tooth micro-sample isotopic composition 
to linear enamel hypoplasia, as seen in a study by Dori et al. (2019), will also be of value for 
future studies on diet and health in past populations. Lastly, a lack of information regarding 
strontium data further complicates the ability to make inferences regarding movement and 
dietary changes. 
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Final remarks 


This research demonstrates the successful applicability of dentine micro-sampling to mid- 
Holocene hunter-gatherers from the Cis-Baikal region in Siberia, Russia. Emerging from this 
doctoral research is not only an expansion of the project's stable isotope dataset but also a 
more comprehensive view of the dynamic lives these hunter-gatherers led. Their knowledge 
of the Cis-Baikal's resources, including those within the various micro-regions they moved 
through, provided them with the ability to thrive for such a long period of time. 


Yet, despite this study and the substantial amount of research that has been conducted by the 
BAP, there is ample room for further investigation. New questions have arisen including issues 
pertaining to the sampling method such as slicing through incremental lines. Suggestions 
on how to potentially tackle these have been highlighted in this work. The BAP continues 
working towards revealing the cultural dynamics of these hunter-gatherers and has already 
made substantial progress. This micro-sampling study, together with that of Scharlotta et al. 
(2018b), provides an important dietary framework for future interpretations. The findings 
have revealed interesting patterns and opened new avenues for more general studies on 
dietary reconstructions based on the stable isotope data of tooth dentine. Moreover, the 
studies add to the necessary exploration of prehistoric hunter-gatherers occupying northern 
regions. Archaeological research that is continuing in the Cis-Baikal region next summer 
(2020) will hopefully aid in closing some of the gaps in our current understanding. I look 
forward to seeing this work continued in the near future. 
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Images of the molar occlusal surfaces 


Upper Lena micro-region 


Manzurka 


Image 1a. MNZ 1974.002 M1 (H2000.224) Image 1b. MNZ 1974.002 M2 (H2000.225) 


Image 1c. MNZ 1974.002 M3 (H2000.226) 
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Obkhoi 


Image 2a. OBK_1971.005 M1 (H2000.216) Image 2b. OBK_1971.005 M2 (H2000.218) 


Sa. 


Image 3a. OBK 1971.007 M1 (H2000.209) Image 3b. OBK_1971.007 M2 (H2000.210) 


Image 4a. OBK 1971.013 M1 (H2000.212) Image 4b. OBK_1971.013 M1 (H2000.213) 
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Ust -Ilga 


Image 5. UIL 1989.001 M2 (H2016.015) Image 6. UIL 1989.002 M (H2016.018) 


Image 7. UIL 1989.003 M (H2016.020) Image 8. UIL 1989.004 M3 (H2016.022) 


Image 9. UIL 1989.005 M2 or M3 (H2016.014) Image 10. UIL 1990.009 M3 (H2016.007) 
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Image 11. UIL 1990.010 M2 (H2016.028) Image 12. UIL 1990.011 M1 (H2016.010) 


Image 13. UIL 1990.012 M1 (H2016.030) Image 14. UIL 1991.013.01 M1 (H2016.032) 


Image 15. UIL 1991.013.02 M1 (H2016.009) 
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Angara micro-region 


Ust '-Ida I Late Neolithic 


Image 16a. UID_1987.006 M1 (H2001.532) Image 16b. UID_1987.006 M3 (H2001.530) 


Image 17c. UID_1987.011 M3 (H2001.533) Image 18a. UID_1988.014 M1 (H2001.517) 
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Image 18b. UID 1988.014 M3 (H2001.518) Image 19a. UID 1989.020.01 M1 (H2001.420) 


Image 19b. UID 1989.020.01 M3 (H2001.419) Image 20a. UID 1989.020.02 M1 (H2001.415) 


Image 20b. UID 1989.020.02 M2 (H2001.416) Image 20c. UID 1989.020.02 M3 (H2001.417) 
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Image 21a. UID 1989.022 M1 (H2001.501) Image 21b. UID 1989.022 M3 (H2001.499) 


Image 22a. UID 1989.030 M1 (H2001.498) Image 22b. UID 1989.030 M3 (H2001.496) 


Image 23a. UID 1991.038 M1 (H2001.558) Image 23b. UID 1991.038 M3 (H2001.560) 


IMAGES OF THE MOLAR OCCLUSAL SURFACES 


Image 24a. UID 1995.056.01 M1 (H2001.456) Image 24b. UID_1995.056.01 M3 (H2001.458) 


Ust’-Ida I Early Bronze Age 


Image 25a. UID_1989.019 M1 (H2001.525) Image 25b. UID_1989.019 M3 (H2001.524) 


Image 26. UID_1989.029 M3 (H2001.488) Image 27a. UID_1993.045 M1 (H2001.345) 
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Image 27b. M3 (H2001.346) Image 28a. UID 1994.048 M1 (H2001.481) 


Image 28b. UID_1994.048 M3 (H2001.483) 
Little Sea micro-region 


Shamanskii Mys 


Image 29a. SHM_1972.002 M2 (H2000.206) Image 29b. SHM 1972.002 M3 (H2000.207) 


190 


IMAGES OF THE MOLAR OCCLUSAL SURFACES 


Image 30. SHM_1975.001 M1 (H2000.201) 


Khuzhir-Nuge XIV 


Image 31. K14 1997.011 M3 (H1997.224) Image 32a. K14 1997.012 M1 (H1997.191) 


Image 32b. K14 1997.012 M2 (H1996.214) Image 32c. K14 1997.012 M3 (H1997.225) 
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Image 33. K14 1997.014 M2 (H1997.215) Image 34. K14 1997.015 M3 (H1997.227) 


Individual K14 1997.019 


The molars of this individual did not get 
photographed under the microscope as they 
were accidentally skipped. 


Image 35. K14 1997.016 M1 (H1997.194) 


Image 36. K14 1998.035.02 M2 (H1998.359) Image 37. K14 1998.036.01 M1 (H2003.646) 
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Image 38. K14 1997.037.02 M1 (H1998.372) Image 39a. K14 1998.038 M1 (H1998.376) 


Image 39b. K14 1998.038 M1 (H1998.376) side-Image 39c. K14 1998.038 M2 (H1998.377) 
view 


Image 40a. K14_1998.039 M1 (H1998.379) Image 40b. K14_1998.039 M2 (H1998.380) 
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Image 41a. K14_1999.044 M1 (H1999.163) Image 41b. K14_1999.044 M2 (H1999.164) 


Image 41c. K14_1999.044 M3 (H1999.165) Image 42a. K14_1999.045 M1 (H1999.156) 


Image 42b. K14_1999.045 M2 (H1999.157) Image 43. K14_1999.046 M2 (H1999.130) 
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Image 44a. K14 1999.051 M1 (H1999.134) Image 44b. K14 1999.051 M2 (H1999.135) 


Image 45. K14 1999.057.02 M2 (H2001.645) Image 46a. K14 2000.063 M1 (H2000.141) 


Image 46b. K14 2000.063 M3 (H2000.143) Image 47a. K14 2000.064 M1 (H2000.126) 
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Image 47b. K14 2000.064 M3 (H2000.128) Image 48. K14 2000.077 M1 (2000.166) 
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Molar wear assessment of all 49 Cis-Baikal individuals 


Upper Lena individuals 


Master ID Sample ID Molar Wear stage 
MNZ_1974.002 H2000.224 R Man. M1 3 
MNZ_1974.002 H2000.225 R Man. M2 2 
MNZ_1974.002 H2000.226 R Man. M3 2 
OBK_1971.005 H2000.216 L Man. M1 7 
OBK_1971.005 H2000.218 R Man. M3 6 
OBK_1971.007 H2000.209 Lor R Man. M1 5 
OBK_1971.007 H2000.210 Lor R Man. M2 4 
OBK_1971.013 H2000.212 R Man. M1 7 
OBK_1971.013 H2000.213 L Man. M1 6 
UIL_1989.001 H2016.015 R Max. M2 3 
UIL_1989.002 H2016.018 Molar 6 
UIL_1989.003 H2016.021 Molar 6 
UIL_1989.004 H2016.022 M3 5 
UIL_1989.005 H2016.014 M2 or M3 n/a 
UIL_1990.009 H2016.007 M3 4 
UIL_1990.010 H2016.028 R or L Max. M2 5 
UIL_1990.011 H2016.010 L Max. M1 4 
UIL_1990.012 H2016.030 L Man. M1 3 

UIL_1991.013.01 H2016.032 R Max. M1 5 
UIL_1991.013.02 H2016.009 L Max. M1 2? 


Tooth H2016.014 could not be scored as a result of dirt and calculus. 
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Angara individuals 


Master ID Sample ID Molar Wear stage 
UID 1987.006 H2001.530 L. Max. M3 #3 
UID 1987.006 H2001.532 R. Max. M1 *6 
UID_1987.011 H2001.533 R. Man. M3 *4 
UID_1987.011 H2001.534 L. Man. M2 *6 
UID_1987.011 H2001.535 L. Man. M1 *6 
UID_1988.014 H2001.517 L. Max. M1 *4 
UID_1988.014 H2001.518 L. Man. M3 *3 
UID_1989.019 H2001.524 R. Man. M3 *3 
UID_1989.019 H2001.525 R. Man M1 #4 

UID 1989.020.01 H2001.419 R. Man. M3 #3 
UID 1989.020.01 H2001.420 R. Man. M1 #3 
UID 1989.020.02 H2001.415 R. Man. M1 *5 
UID 1989.020.02 H2001.416 R. Man. M2 x5 
UID 1989.020.02 H2001.417 R. Man. M3 #3 
UID 1989.022 H2001.499 L. Man. M3 #3 
UID 1989.022 H2001.501 L. Man. M1 #3 
UID 1989.029 H2001.488 R. Man. M3 *3 
UID_1989.030 H2001.496 R. Man. M3 *3 
UID_1989.030 H2001.498 R. Man. M1 *5 
UID_1991.038 H2001.558 L. Man. M1 *7 
UID_1991.038 H2001.560 L. Man. M3 *4 
UID_1993.045 H2001.345 L. Man. M1 *7 
UID_1993.045 H2001.346 L. Man. M3 *4 
UID_1994.048 H2001.481 R. Man. M1 *5 
UID_1994.048 H2001.483 R. Man. M3 *3 
UID 1995.056.01 H2001.456 R. Man. M1 n/a 
UID_1995.056.01 H2001.458 R. Man. M3 #3 


“Removal or chipping of enamel post burial 
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MOLAR WEAR ASSESSMENT OF ALL 49 CIS-BAIKAL INDIVIDUALS 


Little Sea individuals 


Master_ID Sample_ID Molar Wear stage 
SHM_1972.002 H2000.206 R Max. M2 3 
SHM_1972.002 H2000.207 R Max. M3 ng 
SHM_1975.001 H2000.201 L Man. M1 *6 
K14_1997.011 H1997.224 R Max. M3 *3 
K14 1997.012 H1997.191 L Man. M1 Wi 
K14 1997.012 H1997.214 L Man. M2 *3 
K14 1997.012 H1997.225 L Man. M3 #5 
K14 1997.014 H1997.215 L Max. M2 “n/a 
K14 1997.015 H1997.227 L Man. M3 *3 
K14_1997.016 H1997.194 L Man. M1 2 
K14 1997.019 H1997.219 L Man. M2 No photos 
K14 1997.019 H1997.229 L Man. M3 #6 

K14 1998.035.02 H1998.359 L Man. M2 #2 
K14 1998.036.01 H2003.646 R Man. M1 6 
K14 1998.037.02 H1998.372 L Man. M1 Ce 
K14 1998.038 H1998.376 L Max. M1 7 
K14 1998.038 H1998.377 L Man. M2 *7 
K14_1998.039 H1998.379 L Man. M1 *3 
K14_1998.039 H1998.380 L Man. M2 *1 
K14_1999.044 H1999.163 L Man. M1 *6 
K14_1999.044 H1999.164 L Man. M2 *6 
K14_1999.044 H1999.165 R. Max. M3 2 
K14_1999.045 H1999.156 L Man. M1 32 
K14_1999.045 H1999.157 L Man. M2 ng 
K14 1999.046 H1999.130 L Man. M2 *6 
K14 1999.051 H1999.134 L Man. M1 Wi 
K14 1999.051 H1999.135 L Man. M2 ng 
K14 1999.057.02 H2001.645 L Max. M2 “n/a 
K14 2000.063 H2000.141 L Max. M1 *3 
K14_2000.063 H2000.143 L Max. M3 ng 
K14 2000.064 H2000.126 L Man. M1 Ki 
K14 2000. 064 H2000.128 L Man. M3 *6 
K14 2000.077 H2000.166 L Man. M1 #3? 
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Appendix C 


Stable carbon (3C) and nitrogen (*°N) isotope values 


for all micro-samples, carbon (C96) and nitrogen (N96) 


percentage, and carbon/nitrogen ratio (C:N) 


Cemetery Master ID a Ge e C% N% C:N 
Khuzhir-Nuge XIV K14_1997.011 H1997.224 S-01 -18.0 15.7 41.5 14.8 3.3 
Khuzhir-Nuge XIV K14_1997.011 H1997.224 S-02 -18.5 15.2 41.4 14.9 3.3 
Khuzhir-Nuge XIV K14_1997.011 H1997.224 S-03 -18.2 16.2 41.3 14.8 3.3 
Khuzhir-Nuge XIV K14_1997.011 H1997.224 S-04 -18.0 16.3 41.5 15.0 3.3 
Khuzhir-Nuge XIV K14_1997.011 H1997.224 S-05 -18.2 16.4 41.1 14.8 3.3 
Khuzhir-Nuge XIV K14_1997.011 H1997.224 S-06 -18.0 16.6 41.1 14.7 3.3 
Khuzhir-Nuge XIV K14_1997.011 H1997.224 S-07 -17.7 16.9 40.7 14.7 3.3 
Khuzhir-Nuge XIV K14_1997.011 H1997.224 S-08 -18.3 16.2 40.8 14.7 3.3 
Khuzhir-Nuge XIV K14_1997.011 H1997.224 S-09 -18.3 16.7 45.2 16.2 3.3 
Khuzhir-Nuge XIV K14_1997.011 H1997.224 S-10 -18.1 16.1 34.2 12.2 3.3 
Khuzhir-Nuge XIV K14_1997.011 H1997.224 S-11 -18.0 17.5 37.9 13.4 3.3 
Khuzhir-Nuge XIV K14_1997.011 H1997.224 S-12 -17.9 16.8 74.0 26.3 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.191 S-01 -18.1 16.6 21.2 7.2 3.4 
Khuzhir-Nuge XIV K14 1997.012 H1997.191 S-02 -17.5 18.9 41.4 14.9 3.3 
Khuzhir-Nuge XIV K14 1997.012 H1997.191 S-03 -17.5 16.9 41.3 14.8 3.3 
Khuzhir-Nuge XIV K14 1997.012 H1997.191 S-04 -17.7 16.3 41.9 14.9 3.3 
Khuzhir-Nuge XIV K14 1997.012 H1997.191 S-05 -17.6 16.1 42.1 15.1 3.3 
Khuzhir-Nuge XIV K14 1997.012 H1997.191 S-06 217:7 15.1 41.9 14.9 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.191 S-07 -17.9 14.5 41.6 14.9 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.191 S-08 -17.9 14.4 41.4 14.9 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.191 S-09 -17.7 13.5 41.7 14.8 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.191 S-10 -17.6 14.4 42.0 14.9 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.191 S-11 -17.5 13.8 41.5 14.9 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.191 S-12 -18.0 15.1 42.1 15.1 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.191 S-13 -18.2 15.0 42.2 15.0 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.191 S-14 -18.4 14.6 41.3 14.7 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.214 S-01 -18.4 14.9 42.6 15.3 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.214 S-02 -17.4 13.4 42.5 15.4 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.214 S-03 -17.7 14.4 42.8 15.4 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.214 S-04 -18.1 14.3 42.8 15.4 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.214 S-05 -18.2 14.3 42.8 15.3 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.214 S-06 -18.3 14.4 42.9 15.3 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.214 S-07 -18.6 14.5 42.6 15.3 3.3 
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Cemetery Master ID GE SC GE cC% N% C:N 
Khuzhir-Nuge XIV K14_1997.012 H1997.214 S-08 -18.8 14.1 42.3 15.2 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.214 S-09 -18.8 14.2 42.5 15.1 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.214 S-10 -18.7 14.5 42.7 15.1 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.214 S-11 -18.6 15.1 42.1 14.9 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.214 S-12 -18.0 14.6 42.6 14.9 3.4 
Khuzhir-Nuge XIV K14_1997.012 H1997.225 S-01 -18.9 14.8 41.9 14.9 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.225 S-02 -18.9 14.8 42.5 15.2 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.225 S-03 -18.7 14.5 43.0 15.3 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.225 S-04 -18.3 14.4 42.9 15.1 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.225 S-05 -17.8 14.4 42.4 15.2 3.3 
Khuzhir-Nuge XIV K14 1997.012 H1997,225 S-06 -18.4 14.5 42.6 15.1 3.3 
Khuzhir-Nuge XIV K14 1997.012 H1997.225 S-07 -17.5 14.3 40.2 14.3 3.3 
Khuzhir-Nuge XIV K14 1997.012 H1997.225 S-08 -18.9 15.1 42.1 15.0 3.3 
Khuzhir-Nuge XIV K14 1997.012 H1997.225 S-09 -18.8 13.8 42.1 14.9 3.3 
Khuzhir-Nuge XIV K14 1997.012 H1997.225 S-10 -18.4 14.1 42.3 14.9 3.3 
Khuzhir-Nuge XIV K14_1997.012 H1997.227 S-01 -17.4 17.0 42.4 15.3 3.3 
Khuzhir-Nuge XIV K14 1997.012 H1997,227 S-02 -17.2 16.6 43.4 15.5 3.3 
Khuzhir-Nuge XIV K14 1997.012 H1997,227 S-03 -17.8 16.5 43.3 15.5 3.3 
Khuzhir-Nuge XIV K14 1997.012 H1997,227 S-04 -18.4 15.1 43.4 15.6 3.3 
Khuzhir-Nuge XIV K14 1997.014 H1997,215 S-01 -18.1 14.9 41.5 14.9 3.3 
Khuzhir-Nuge XIV K14 1997.014 H1997,215 S-02 -18.0 15.3 41.8 15.0 3.3 
Khuzhir-Nuge XIV K14 1997.014 H1997.215 S-03 -18.3 15.4 41.0 14.7 3.3 
Khuzhir-Nuge XIV K14 1997.014 H1997,215 S-04 -18.3 15.4 41.4 14.8 3.3 
Khuzhir-Nuge XIV K14 1997.014 H1997.215 S-05 -18.4 15.1 40.3 14.4 3.3 
Khuzhir-Nuge XIV K14_1997.014 H1997.215 S-06 -18.4 | 15.6 | 39.2 13.9 3.3 
Khuzhir-Nuge XIV K14 1997.014 H1997.215 S-07 -18.4 14.4 38.4 13.6 3.3 
Khuzhir-Nuge XIV K14 1997.014 H1997.215 S-09 -17.8 15.7 39.5 14.0 3.3 
Khuzhir-Nuge XIV K14 1997.014 H1997.215 S-10 -18.4 15.3 41.6 14.6 3.3 
Khuzhir-Nuge XIV K14 1997.016 H1997.194 S-01 -17.2 18.9 41.9 14.9 3.3 
Khuzhir-Nuge XIV K14 1997.016 H1997.194 S-02 -17.9 20.0 42.6 15.1 3.3 
Khuzhir-Nuge XIV K14 1997.016 H1997.194 S-03 -17.8 | 16.6 | 42.9 | 15.3 3.3 
Khuzhir-Nuge XIV K14 1997.016 H1997.194 S-04 -17.2 15.6 39.8 14.0 3.3 
Khuzhir-Nuge XIV K14 1997.016 H1997.194 S-06 -17.1 15.8 37.4 13.4 3.3 
Khuzhir-Nuge XIV K14_1997.016 H1997.194 S-07 -17.3 15.0 34.2 11.9 3.4 
Khuzhir-Nuge XIV K14_1997.016 H1997.194 S-08 -17.4 15.7 34.9 12.5 3.3 
Khuzhir-Nuge XIV K14_1997.019 H1997.219 S-01 -17.1 16.3 43.3 15.6 3.3 
Khuzhir-Nuge XIV K14_1997.019 H1997.219 S-02 -17.1 16.3 42.9 15.3 3.3 
Khuzhir-Nuge XIV K14_1997.019 H1997.219 S-03 -16.9 | 16.5 | 42.9 | 15.2 3.3 
Khuzhir-Nuge XIV K14_1997.019 H1997.219 S-04 -17.2 16.7 42.2 15.2 3.3 
Khuzhir-Nuge XIV K14_1997.019 H1997.219 S-05 -17.4 | 16.8 | 40.8 | 14.6 3.3 
Khuzhir-Nuge XIV K14_1997.019 H1997.219 S-06 -17.6 16.9 41.8 14.8 3.3 
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Cemetery Master ID WEE We Sg C% N% C:N 
Khuzhir-Nuge XIV K14_1997.019 H1997.219 S-07 -16.8 17.5 41.1 14.8 3.3 
Khuzhir-Nuge XIV K14_1997.019 H1997.219 S-08 -17.8 17.6 41.4 14.7 3.3 
Khuzhir-Nuge XIV K14_1997.019 H1997.219 S-09 -17.9 16.7 43.0 15.2 3.3 
Khuzhir-Nuge XIV K14_1997.019 H1997.219 S-10 -17.8 16.8 41.2 14.3 3.4 
Khuzhir-Nuge XIV K14_1997.019 H1997.229 S-01 -17.6 16.3 43.5 15.2 3.4 
Khuzhir-Nuge XIV K14_1997.019 H1997.229 S-02 -17.1 16.4 42.3 15.0 3.3 
Khuzhir-Nuge XIV K14_1997.019 H1997.229 S-03 -17.1 16.2 40.8 14.6 3.3 
Khuzhir-Nuge XIV K14_1997.019 H1997.229 S-04 -17.4 16.8 42.7 15.2 3.3 
Khuzhir-Nuge XIV K14_1997.019 H1997.229 S-05 -17.2 16.7 40.8 14.5 3.3 
Khuzhir-Nuge XIV K14_1997.019 H1997.229 S-06 -17.6 16.9 41.9 14.6 3.4 
Khuzhir-Nuge XIV | K14_1998.035.02 H1998.359 S-01 -18.9 | 14.2 | 43.2 15.6 3.3 
Khuzhir-Nuge XIV | K14_1998.035.02 H1998.359 S-02 -19.8 | 11.8 | 42.7 | 15.2 3.3 
Khuzhir-Nuge XIV | K14_1998.035.02 H1998.359 S-03 -19.5 | 11.9 | 43.3 15.5 3.3 
Khuzhir-Nuge XIV | K14_1998.035.02 H1998.359 S-04 -19.2 | 12.0 | 44.0 | 15.8 3.3 
Khuzhir-Nuge XIV | K14 1998.035.02 H1998.359 S-05 -19.1 | 12.2 | 43.6 | 15.7 3.3 
Khuzhir-Nuge XIV | K14 1998.035.02 H1998.359 S-06 -19.1 | 11.7 | 43.2 15.4 3.3 
Khuzhir-Nuge XIV | K14 1998.035.02 H1998.359 S-07 -19.0 | 12.8 | 431 | 15.4 3.3 
Khuzhir-Nuge XIV | K14 1998.036.01 H2003.646 S-01 -19.1 | 14.5 | 47.3 17.0 3.3 
Khuzhir-Nuge XIV | K14 1998.036.01 H2003.646 S-02 -194 | 151 | 471 | 16.9 3.3 
Khuzhir-Nuge XIV | K14 1998.036.01 H2003.646 S-03 -18.9 | 13.4 | 46.9 | 16.8 3.3 
Khuzhir-Nuge XIV | K14 1998.036.01 H2003.646 S-04 -19.0 | 13.4 | 47.5 17.0 3.3 
Khuzhir-Nuge XIV | K14 1998.036.01 H2003.646 S-05 -18.9 | 13.0 | 474 | 16.9 3.3 
Khuzhir-Nuge XIV | K14 1998.036.01 H2003.646 S-06 -18.8 | 12.7 | 46.5 16.6 3.3 
Khuzhir-Nuge XIV | K14 1998.036.01 H2003.646 S-07 -19.0 | 13.0 | 45.7 | 16.3 3.3 
Khuzhir-Nuge XIV | K14 1998.036.01 H2003.646 S-08 -19.0 | 12.5 | 43.3 15.5 3.3 
Khuzhir-Nuge XIV | K14 1998.036.01 H2003.646 S-09 -19.1 | 13.0 | 464 | 16.6 3.3 
Khuzhir-Nuge XIV | K14 1998.036.01 H2003.646 S-10 -18.7 | 13.7 | 46.9 | 16.9 3.3 
Khuzhir-Nuge XIV | K14 1998.036.01 H2003.646 S-11 -184 | 14.0 | 43.5 15.4 3.3 
Khuzhir-Nuge XIV | K14 1998.037.02 H1998.372 S-01 -18.6 | 16.8 | 42.8 | 15.4 3.3 
Khuzhir-Nuge XIV | K14 1998.037.02 H1998.372 S-02 -18.9 | 16.2 | 43.1 | 15.4 3.3 
Khuzhir-Nuge XIV | K14 1998.037.02 H1998.372 S-03 -19.2 | 14.0 | 42.8 | 15.3 3.3 
Khuzhir-Nuge XIV | K14 1998.037.02 H1998.372 S-04 -19.3 | 13.7 | 42.9 | 15.4 3.3 
Khuzhir-Nuge XIV | K14_1998.037.02 H1998.372 S-05 -19.2 12.4 42.7 15.2 3.3 
Khuzhir-Nuge XIV | K14_1998.037.02 H1998.372 S-06 -19.2 12.2 42.7 15.4 3.3 
Khuzhir-Nuge XIV | K14_1998.037.02 H1998.372 S-07 -19.2 11.5 42.2 15.1 3.3 
Khuzhir-Nuge XIV | K14 1998.037.02 H1998.372 S-08 -191 | 11.8 | 42.2 15.0 3.3 
Khuzhir-Nuge XIV | K14 1998.037.02 H1998.372 S-09 -19.0 | 12.3 | 42.8 | 15.2 3.3 
Khuzhir-Nuge XIV | K14 1998.037.02 H1998.372 S-10 -18.9 | 13.0 | 42.8 | 15.3 3.3 
Khuzhir-Nuge XIV | K14_1998.037.02 H1998.372 S-11 -19.0 12.0 42.7 15.2 3.3 
Khuzhir-Nuge XIV | K14 1998.037.02 H1998.372 S-12 -19.3 | 11.1 | 42.2 14.9 3.3 
Khuzhir-Nuge XIV | K14 1998.037.02 H1998.372 S-13 -18.8 | 104 | 42.9 | 15.3 3.3 
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Cemetery Master ID GE Ee GE cC% N% C:N 
Khuzhir-Nuge XIV | K14_1998.037.02 H1998.372 S-14 -19.4 11.5 43.0 15.4 3.3 
Khuzhir-Nuge XIV | K14_1998.037.02 H1998.372 S-15 -19.1 | 12.9 | 42.9 | 15.3 3.3 
Khuzhir-Nuge XIV K14_1998.038 H1998.376 S-01 -18.7 | 14.3 | 40.1 | 13.7 3.4 
Khuzhir-Nuge XIV K14_1998.038 H1998.376 S-02 -18.9 | 13.2 | 39.4 | 13.7 3.4 
Khuzhir-Nuge XIV K14_1998.038 H1998.376 S-03 -19.0 | 13.1 | 38.8 13.5 3.4 
Khuzhir-Nuge XIV K14_1998.038 H1998.376 S-04 -19.2 | 13.2 38.5 13.5 3.4 
Khuzhir-Nuge XIV K14_1998.038 H1998.376 S-05 -19.0 | 12.6 | 38.8 | 13.8 3.3 
Khuzhir-Nuge XIV K14_1998.038 H1998.376 S-06 -18.4 | 14.0 | 40.6 | 14.4 3.3 
Khuzhir-Nuge XIV K14_1998.038 H1998.376 S-07 -18.0 | 15.0 | 41.6 | 14.6 3.3 
Khuzhir-Nuge XIV K14_1998.038 H1998.377 S-01 -19.3 | 12.8 | 42.5 15.0 3.3 
Khuzhir-Nuge XIV K14_1998.038 H1998.377 S-02 -18.8 | 13.1 | 42.4 | 15.0 3.3 
Khuzhir-Nuge XIV K14_1998.038 H1998.377 S-03 -18.4 12.4 43.1 15.1 3.4 
Khuzhir-Nuge XIV K14_1998.038 H1998.377 S-04 -18.0 | 13.1 | 42.2 15.0 3.3 
Khuzhir-Nuge XIV K14_1998.038 H1998.377 S-05 -18.1 14.0 42.7 15.2 3.3 
Khuzhir-Nuge XIV K14_1998.038 H1998.377 S-06 -18.4 | 14.7 | 42.6 | 15.2 3.3 
Khuzhir-Nuge XIV K14_1998.038 H1998.377 S-07 -18.4 | 14.9 | 43.0 | 15.3 3.3 
Khuzhir-Nuge XIV K14 1998.038 H1998.377 S-08 -18.1 141 42.7 15.3 3.3 
Khuzhir-Nuge XIV K14 1998.038 H1998.377 S-09 -184 | 14.6 | 42.5 14.9 3.4 
Khuzhir-Nuge XIV K14 1998.038 H1998.377 S-10 -17.9 15.2 42.2 14.9 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.379 S-01 -17.3 17.7 46.1 16.4 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.379 S-02 -17.6 18.5 47.6 17.0 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.379 S-03 -17.5 | 16.6 | 47.5 17.0 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.379 S-04 -17.9 | 15.8 | 46.9 | 16.8 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.379 S-05 -18.1 15.0 47.5 17.1 3.3 
Khuzhir-Nuge XIV K14_1998.039 H1998.379 S-06 -17.9 15.7 46.1 16.7 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.379 S-07 -17.9 15.9 45.8 16.2 3.3 
Khuzhir-Nuge XIV K14_1998.039 H1998.379 S-08 -17.9 | 164 | 45.8 | 16.2 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.379 S-09 -17.9 | 164 | 43.3 15.2 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.379 S-10 -17.7 16.1 41.7 14.9 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.379 S-11 -18.1 | 15.8 | 43.9 15.7 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.379 S-12 -17.7 | 16.9 | 43.0 | 15.0 3.4 
Khuzhir-Nuge XIV K14_1998.039 H1998.380 S-01 -17.7 | 15.9 | 42.9 | 15.4 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.380 S-02 -18.0 | 15.8 | 424 | 15.1 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.380 S-03 -17.8 | 15.6 | 42.2 15.1 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.380 S-04 -17.8 | 15.7 | 42.3 15.0 3.3 
Khuzhir-Nuge XIV K14 1998.039 H1998.380 S-05 171 | 16.6 | 42.5 15.0 3.3 
Khuzhir-Nuge XIV K14 1999,044 H1999.163 S-01 -18.1 | 16.8 | 42.9 | 15.3 3.3 
Khuzhir-Nuge XIV K14 1999.044 H1999.163 S-02 -18.4 14.6 42.7 15.3 3.3 
Khuzhir-Nuge XIV K14 1999,044 H1999.163 S-03 -18.6 | 14.5 | 429 | 15.4 3.3 
Khuzhir-Nuge XIV K14 1999,044 H1999.163 S-04 -18.6 | 14.8 | 43.2 15.5 3.3 
Khuzhir-Nuge XIV K14 1999,044 H1999.163 S-05 -18.6 | 15.1 | 43.2 15.4 3.3 
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Cemetery Master ID NG aa Kai C% N% C:N 
Khuzhir-Nuge XIV K14_1999.044 H1999.163 S-06 -18.9 | 14.7 | 43.3 15.6 3.3 
Khuzhir-Nuge XIV K14_1999.044 H1999.163 S-07 -18.6 14.0 42.4 15.1 3.3 
Khuzhir-Nuge XIV K14 1999.044 H1999.163 S-08 -18.6 14.2 42.4 15.2 3.3 
Khuzhir-Nuge XIV K14 1999.044 H1999.163 S-09 -18.7 14.1 42.1 15.0 3.3 
Khuzhir-Nuge XIV K14_1999.044 H1999.163 S-10 -18.4 | 13.9 | 42.0 | 15.1 3.3 
Khuzhir-Nuge XIV K14_1999.044 H1999.163 S-11 -18.0 | 13.6 | 41.9 | 15.1 3.3 
Khuzhir-Nuge XIV K14_1999.044 H1999.163 S-12 -18.0 | 13.4 | 42.8 | 15.3 3.3 
Khuzhir-Nuge XIV K14_1999.044 H1999.163 S-13 -18.2 | 13.3 | 42.5 15.2 3.3 
Khuzhir-Nuge XIV K14_1999.044 H1999.163 S-14 -18.3 | 14.6 | 42.7 | 15.3 3.3 
Khuzhir-Nuge XIV K14 1999,044 H1999.163 S-15 -18.2 | 15.9 | 42.9 | 15.3 3.3 
Khuzhir-Nuge XIV K14 1999.044 H1999.163 S-16 -17.8 17.2 43.0 15.1 3.3 
Khuzhir-Nuge XIV K14 1999.044 H1999.164 S-01 -19.1 14.5 43.5 15.6 3.3 
Khuzhir-Nuge XIV K14 1999,044 H1999.164 S-02 -18.6 | 13.8 | 43.3 15.4 3.3 
Khuzhir-Nuge XIV K14 1999,044 H1999.164 S-03 -18.3 | 13.3 | 42.8 | 15.2 3.3 
Khuzhir-Nuge XIV K14 1999.044 H1999.164 S-04 -18.1 13.2 42.1 15.0 3.3 
Khuzhir-Nuge XIV K14 1999,044 H1999.164 S-05 -18.3 | 13.7 | 41.3 14.8 3.3 
Khuzhir-Nuge XIV K14 1999,044 H1999.164 S-06 -18.4 | 14.2 | 38.5 13.7 3.3 
Khuzhir-Nuge XIV K14 1999,044 H1999.165 S-01 -19.3 | 14.6 | 43.0 | 15.4 3.3 
Khuzhir-Nuge XIV K14 1999.044 H1999,165 S-02 -17.7 16.1 42.7 15.3 3.3 
Khuzhir-Nuge XIV K14 1999,044 H1999.165 S-03 -17.6 | 165 | 43.1 15.3 3.3 
Khuzhir-Nuge XIV K14 1999.044 H1999.165 S-04 -18.3 15.2 42.9 15.2 3.3 
Khuzhir-Nuge XIV K14 1999,.044 H1999.165 S-05 Error | 16.1 42.8 15.1 3.3 
Khuzhir-Nuge XIV K14_1999,044 H1999.165 S-06 -17.6 17.1 42.0 14.7 3.4 
Khuzhir-Nuge XIV K14_1999,044 H1999.165 S-07 -17.4 16.7 42.2 15.0 3.3 
Khuzhir-Nuge XIV K14 1999.044 H1999.165 S-08 -17.2 16.8 41.7 14.8 3.3 
Khuzhir-Nuge XIV K14_1999,044 H1999.165 S-09 -17.2 | 16.8 | 41.8 | 14.8 3.3 
Khuzhir-Nuge XIV K14 1999,044 H1999.165 S-10 -17.3 | 16.5 | 39.9 | 14.2 3.3 
Khuzhir-Nuge XIV K14 1999.044 H1999.165 S-11 -17.4 16.4 41.0 14.5 3.3 
Khuzhir-Nuge XIV K14 1999.044 H1999.165 S-12 -17.2 17.0 41.0 14.4 3.3 
Khuzhir-Nuge XIV K14 1999,045 H1999.156 S-01 -18.1 | 19.7 | 41.6 | 14.9 3.3 
Khuzhir-Nuge XIV K14 1999,045 H1999.156 S-02 -17.0 | 19.9 | 42.8 | 15.3 3.3 
Khuzhir-Nuge XIV K14 1999.045 H1999.156 S-03 -17.5 18.5 42.5 15.1 3.3 
Khuzhir-Nuge XIV K14 1999.045 H1999,156 S-04 -17.7 16.7 42.4 15.0 3.3 
Khuzhir-Nuge XIV K14 1999,045 H1999.156 S-05 -17.7 | 16.0 | 42.4 | 15.1 3.3 
Khuzhir-Nuge XIV K14 1999,045 H1999.156 S-06 -17.7 | 15.9 | 41.5 14.8 3.3 
Khuzhir-Nuge XIV K14 1999,045 H1999.156 S-07 -17.8 | 15.9 | 41.8 | 14.9 3.3 
Khuzhir-Nuge XIV K14 1999,045 H1999.156 S-08 -17.8 | 154 | 41.6 | 14.8 3.3 
Khuzhir-Nuge XIV K14 1999,045 H1999.156 S-09 -17.8 | 15.4 | 42.3 15.0 3.3 
Khuzhir-Nuge XIV K14 1999.045 H1999.156 S-10 -17.7 15.7 42.2 15.0 3.3 
Khuzhir-Nuge XIV K14 1999.045 H1999.156 S-11 -17.8 15.8 42.5 15.2 3.3 
Khuzhir-Nuge XIV K14 1999.045 H1999.156 S-12 -17.6 16.1 42.3 15.1 3.3 
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Khuzhir-Nuge XIV K14_1999.045 H1999.156 S-13 -18.2 | 15.3 | 42.2 15.0 3.3 
Khuzhir-Nuge XIV K14_1999.045 H1999.156 S-14 -18.4 14.6 42.3 14.9 3.3 
Khuzhir-Nuge XIV K14_1999.045 H1999.157 S-01 -18.2 | 16.7 | 40.3 14.5 3.3 
Khuzhir-Nuge XIV K14 1999,045 H1999.157 S-02 -18.0 | 16.6 | 41.6 15.0 3.3 
Khuzhir-Nuge XIV K14 1999,045 H1999.157 S-03 -18.0 | 15.7 | 41.6 | 149 3.3 
Khuzhir-Nuge XIV K14 1999.045 H1999.157 S-04 -17.9 15.2 41.7 14.9 3.3 
Khuzhir-Nuge XIV K14 1999.045 H1999.157 S-05 -17.8 15.6 41.7 14.9 3.3 
Khuzhir-Nuge XIV K14 1999.045 H1999.157 S-06 -18.2 14.2 41.2 14.7 3.3 
Khuzhir-Nuge XIV K14 1999.046 H1999.130 S-01 -19.2 | 11.6 | 43.3 15.5 3.3 
Khuzhir-Nuge XIV K14 1999.046 H1999.130 S-02 -19.3 | 11.1 | 43.2 15.5 3.3 
Khuzhir-Nuge XIV K14 1999.046 H1999.130 S-03 -19.3 | 11.1 | 42.8 | 15.4 3.3 
Khuzhir-Nuge XIV K14 1999046 H1999.130 S-04 -19.4 | 11.5 | 43.5 15.6 3.3 
Khuzhir-Nuge XIV K14 1999046 H1999.130 S-05 -19.3 | 11.5 | 43.5 15.6 3.3 
Khuzhir-Nuge XIV K14 1999046 H1999.130 S-06 -19.2 | 115 | 43.0 | 15.4 3.3 
Khuzhir-Nuge XIV K14 1999.051 H1999.134 S-01 -18.8 | 17.7 | 434 | 15.6 3.3 
Khuzhir-Nuge XIV K14_1999,051 H1999,134 S-02 -19.0 | 17.5 | 43.4 | 15.4 3.3 
Khuzhir-Nuge XIV K14_1999,051 H1999.134 S-03 -18.4 | 16.7 | 43.1 | 15.4 3.3 
Khuzhir-Nuge XIV K14 1999.051 H1999,134 S-04 -18.2 16.6 42.7 15.2 3.3 
Khuzhir-Nuge XIV K14_1999,051 H1999.134 S-05 -18.1 | 16.0 | 42.5 15.1 3.3 
Khuzhir-Nuge XIV K14_1999,051 H1999.134 S-06 -17.7 | 15.7 | 391 | 13.9 3.3 
Khuzhir-Nuge XIV K14 1999.051 H1999,135 S-01 -18.7 15.2 41.5 14.7 3.3 
Khuzhir-Nuge XIV K14_1999,051 H1999.135 S-03 -16.7 | 17.3 | 42.2 14.9 3.3 
Khuzhir-Nuge XIV K14 1999,051 H1999.135 S-04 -16.8 | 17.3 | 41.9 | 14.9 3.3 
Khuzhir-Nuge XIV K14 1999.051 H1999,135 S-05 -17.2 17.0 41.0 14.2 3.4 
Khuzhir-Nuge XIV K14 1999051 H1999.135 S-06 -17.2 | 16.9 | 39.8 | 13.9 3.4 
Khuzhir-Nuge XIV K14_1999,051 H1999.135 S-07 -17.0 | 17.0 | 32.3 11.6 3.3 
Khuzhir-Nuge XIV K14 1999,051 H1999.135 S-08 -17.3 | 16.6 | 38.6 13.4 3.4 
Khuzhir-Nuge XIV K14_1999,051 H1999.135 S-09 -17.4 | 173 | 41.5 14.6 3.3 
Khuzhir-Nuge XIV K14 1999.051 H1999,135 S-10 -17.4 16.6 40.7 14.4 3.3 
Khuzhir-Nuge XIV K14_1999.051 H1999.135 S-11 -17.7 16.4 41.4 14.7 3.3 
Khuzhir-Nuge XIV K14_1999.051 H1999.135 S-12 -17.5 15.9 41.8 14.7 3.3 
Khuzhir-Nuge XIV | K14_1999.057.02 H2001.645 S-01 -18.1 15.2 42.9 15.4 3.3 
Khuzhir-Nuge XIV | K14_1999.057.02 H2001.645 S-02 -18.0 | 14.0 | 43.0 | 15.5 3.3 
Khuzhir-Nuge XIV | K14_1999.057.02 H2001.645 S-03 -18.3 | 14.4 | 42.9 | 15.4 3.3 
Khuzhir-Nuge XIV | K14_1999.057.02 H2001.645 S-04 -18.1 | 14.6 | 43.1 | 15.5 3.3 
Khuzhir-Nuge XIV | K14_1999.057.02 H2001.645 S-05 -18.2 | 14.9 | 43.1 | 15.4 3.3 
Khuzhir-Nuge XIV | K14_1999.057.02 H2001.645 S-06 -18.4 | 14.3 | 42.4 | 15.1 3.3 
Khuzhir-Nuge XIV | K14_1999.057.02 H2001.645 S-07 -18.2 | 14.6 | 42.3 15.0 3.3 
Khuzhir-Nuge XIV | K14_1999.057.02 H2001.645 S-08 -18.0 | 15.0 | 42.3 15.0 3.3 
Khuzhir-Nuge XIV | K14_1999.057.02 H2001.645 S-09 -17.7 15.7 42.0 15.0 3.3 
Khuzhir-Nuge XIV | K14_1999.057.02 H2001.645 S-10 -17.5 15.8 41.4 14.7 3.3 
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Khuzhir-Nuge XIV | K14_1999.057.02 H2001.645 S-11 -17.4 16.4 40.8 14.5 3.3 
Khuzhir-Nuge XIV K14_2000.063 H2000.141 S-01 -16.5 | 18.4 | 42.3 14.9 3.3 
Khuzhir-Nuge XIV K14_2000.063 H2000.141 S-02 -16.7 17.1 42.9 15.4 3.3 
Khuzhir-Nuge XIV K14_2000.063 H2000.141 S-03 -17.2 15.5 42.6 15.2 3.3 
Khuzhir-Nuge XIV K14_2000.063 H2000.141 S-05 -17.7 14.3 40.5 14.3 3.3 
Khuzhir-Nuge XIV K14_2000.063 H2000.141 S-06 -17.7 15.4 41.7 14.9 3.3 
Khuzhir-Nuge XIV K14_2000.063 H2000.141 S-07 -17.8 15.7 41.3 14.6 3.3 
Khuzhir-Nuge XIV K14_2000.063 H2000.141 S-08 -17.7 16.2 42.4 15.2 3.3 
Khuzhir-Nuge XIV K14 2000.063 H2000.141 S-09 -17.6 | 16.0 | 42.3 15.1 3.3 
Khuzhir-Nuge XIV K14 2000.063 H2000.141 S-10 -17.5 16.0 42.6 15.2 3.3 
Khuzhir-Nuge XIV K14 2000.063 H2000.141 S-11 -17.2 15.7 42.9 15.2 3.3 
Khuzhir-Nuge XIV K14 2000.063 H2000.141 S-12 -17.1 15.8 43.2 15.4 3.3 
Khuzhir-Nuge XIV K14_2000.063 H2000.141 S-13 -17.0 15.8 42.8 15.1 3.3 
Khuzhir-Nuge XIV K14_2000.063 H2000.141 S-14 -17.1 15.9 43.1 15.4 3.3 
Khuzhir-Nuge XIV K14_2000.063 H2000.141 S-15 -17.0 | 15.9 | 43.0 | 15.4 3.3 
Khuzhir-Nuge XIV K14_2000.063 H2000.143 S-01 -17.1 | 15.9 | 42.8 | 15.4 3.3 
Khuzhir-Nuge XIV K14 2000.063 H2000.143 S-02 -16.9 | 14.9 | 43.7 | 15.7 3.3 
Khuzhir-Nuge XIV K14 2000.063 H2000.143 S-03 -17.1 | 15.2 | 44.0 | 15.8 3.3 
Khuzhir-Nuge XIV K14 2000.063 H2000.143 S-04 -17.1 | 15.6 | 44.0 | 15.8 3.3 
Khuzhir-Nuge XIV K14 2000.063 H2000.143 S-05 -17.0 | 15.6 | 43.4 15.4 3.3 
Khuzhir-Nuge XIV K14 2000.063 H2000.143 S-06 -17.0 15.7 43.9 15.7 3.3 
Khuzhir-Nuge XIV K14 2000.064 H2000.126 S-01 -18.3 17.0 42.1 14.8 3.3 
Khuzhir-Nuge XIV K14_2000.064 H2000.126 S-02 -17.6 15.2 42.4 14.9 3.3 
Khuzhir-Nuge XIV K14 2000.064 H2000.126 S-03 -17.7 | 15.3 | 42.0 | 15.0 3.3 
Khuzhir-Nuge XIV K14 2000.064 H2000.126 S-04 -17.7 15.5 40.7 14.3 3.3 
Khuzhir-Nuge XIV K14 2000.064 H2000.126 S-05 -18.1 | 154 | 39.9 | 14.2 3.3 
Khuzhir-Nuge XIV K14 2000.064 H2000.126 S-06 -17.8 | 154 | 39.7 | 13.9 3.4 
Khuzhir-Nuge XIV K14 2000.064 H2000.126 S-07 -17.5 | 16.0 | 38.7 | 13.3 3.4 
Khuzhir-Nuge XIV K14 2000.064 H2000.126 S-08 -16.9 | 15.5 | 38.6 | 13.2 3.4 
Khuzhir-Nuge XIV K14_2000.064 H2000.126 S-09 -16.9 | 16.5 | 40.6 | 13.9 3.4 
Khuzhir-Nuge XIV K14_2000.064 H2000.128 S-01 -17.1 17.3 42.0 15.1 3.3 
Khuzhir-Nuge XIV K14_2000.064 H2000.128 S-02 -16.8 | 16.6 | 41.6 | 14.9 3.3 
Khuzhir-Nuge XIV K14_2000.064 H2000.128 S-03 -16.9 | 17.0 | 39.9 | 14.0 3.4 
Khuzhir-Nuge XIV K14_2000.064 H2000.128 S-04 -16.9 | 17.2 | 38.2 13.5 3.3 

r H2000.128 
Khuzhir-Nuge XIV K14_2000.064 S-0545-06 -17.4 17.0 37.6 13.2 3.3 
Khuzhir-Nuge XIV K14 2000.064 H2000.128 S-07 -17.5 | 16.8 | 38.2 13.4 3.4 
Khuzhir-Nuge XIV K14 2000.064 H2000.128 S-08 -17.7 | 171 | 38.8 | 13.3 3.4 
Khuzhir-Nuge XIV K14 2000.077 H2000.166 S-01 -18.5 14.1 43.1 15.4 3.3 
Khuzhir-Nuge XIV K14_2000.077 H2000.166 S-02 -18.4 | 13.8 | 42.7 | 15.3 3.3 
Khuzhir-Nuge XIV K14_2000.077 H2000.166 S-03 -18.5 | 12.3 | 43.9 | 15.7 3.3 
Khuzhir-Nuge XIV K14_2000.077 H2000.166 S-04 -18.5 11.3 43.7 15.7 3.3 
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Khuzhir-Nuge XIV K14_2000.077 H2000.166 S-05 -18.6 | 10.6 | 43.1 | 15.5 3.3 
Khuzhir-Nuge XIV K14_2000.077 H2000.166 S-06 -19.0 | 10.7 | 44.8 | 16.1 3.3 
Khuzhir-Nuge XIV K14_2000.077 H2000.166 S-07 -19.2 | 11.1 | 43.8 15.5 3.3 

Manzurka MNZ_1974.002 H2000.224 S-01 -19.9 | 13.2 | 44.0 15.6 3.3 

Manzurka MNZ_1974.002 H2000.224 S-02 -20.0 | 11.6 | 43.6 15.6 3.3 

Manzurka MNZ_1974.002 H2000.224 S-03 -19.7 | 11.2 | 43.9 15.6 3.3 

Manzurka MNZ_1974.002 H2000.224 S-04 -19.6 | 11.0 | 44.1 15.5 3.3 

Manzurka MNZ_1974.002 H2000.224 S-05 -19.5 | 10.9 | 44.3 15.6 3.3 

Manzurka MNZ_1974.002 H2000.224 S-06 -19.4 11.0 44.4 15.6 3.4 

Manzurka MNZ_1974.002 H2000.224 S-07 -19.5 | 10.8 | 45.1 15.5 3.4 

Manzurka MNZ_1974.002 H2000.224 S-08 -19.7 | 10.8 | 49.1 17:2 3.4 

Manzurka MNZ_1974.002 H2000.224 S-09 -19.7 11.0 42.9 14.7 3.4 

Manzurka MNZ_1974.002 H2000.224 S-10 -19.6 | 11.3 | 43.4 15.4 3.3 

Manzurka MNZ_1974.002 H2000.224 S-11 -19.4 11.4 43.5 15.5 3.3 

Manzurka MNZ_1974.002 H2000.224 S-12 -19.5 11.4 44.2 15.7 3.3 

Manzurka MNZ_1974.002 H2000.224 S-13 -19.4 11.3 441 15.6 3.3 

Manzurka MNZ 1974.002 H2000.224 S-14 -19.2 11.2 44.3 15.7 3.3 

Manzurka MNZ_1974.002 H2000.224 S-15 -19.1 11.3 44.1 15.6 3.3 

Manzurka MNZ_1974.002 H2000.224 S-16 -19.2 | 11.5 | 43.8 15.5 3.3 

Manzurka MNZ_1974.002 H2000.224 S-17 -19.3 11.6 42.8 15.1 3.3 

Manzurka MNZ_1974.002 H2000.225 S-01 -19.5 | 11.1 | 44.8 15.9 3.3 

Manzurka MNZ_1974.002 H2000.225 S-02 -19.4 | 11.0 | 45.4 16.3 3.3 

Manzurka MNZ_1974.002 H2000.225 S-03 -19.2 | 10.8 | 45.6 16.3 3.3 

Manzurka MNZ_1974.002 H2000.225 S-04 -19.0 | 10.8 | 45.5 16.3 3.3 

Manzurka MNZ_1974.002 H2000.225 S-05 -19.1 | 10.8 | 46.0 | 16.4 3.3 

Manzurka MNZ_1974.002 H2000.225 S-06 -19.3 | 10.9 | 45.7 16.0 3.4 

Manzurka MNZ_1974.002 H2000.225 S-07 -19.2 | 10.9 | 45.9 16.2 3.3 

Manzurka MNZ_1974.002 H2000.225 S-08 -19.4 | 11.1 | 46.2 16.4 3.3 

Manzurka MNZ_1974.002 H2000.225 S-09 -19.6 | 11.3 | 46.1 16.5 3.3 

Manzurka MNZ_1974.002 H2000.225 S-10 -19.7 | 11.4 | 45.9 16.5 3.3 

Manzurka MNZ_1974.002 H2000.225 S-11 -19.8 | 11.5 | 46.0 16.4 3.3 

Manzurka MNZ_1974.002 H2000.225 S-12 -19.8 | 11.4 | 45.6 16.2 3.3 

Manzurka MNZ_1974.002 H2000.225 S-13 -19.7 | 10.9 | 45.4 16.2 3.3 

Manzurka MNZ_1974.002 H2000.225 S-14 -19.7 | 10.8 | 45.7 16.2 3.3 

Manzurka MNZ_1974.002 H2000.225 S-15 -19.7 10.8 48.4 17.4 3.3 

Manzurka MNZ_1974.002 H2000.225 S-16 -19.7 | 11.1 | 45.5 16.1 3.3 

Manzurka MNZ_1974.002 H2000.225 S-17 -19.5 | 11.6 | 45.6 16.3 3.3 

Manzurka MNZ_1974.002 H2000.225 S-18 -19.6 | 11.7 | 45.4 16.1 3.3 

Manzurka MNZ_1974.002 H2000.226 S-01 -19.2 | 12.6 | 45.5 16.0 3.3 

Manzurka MNZ_1974.002 H2000.226 S-02 -19.6 | 11.7 | 45.9 16.3 3.3 

Manzurka MNZ_1974.002 H2000.226 S-03 -19.6 | 11.3 | 46.3 16.3 3.3 
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Manzurka MNZ_1974.002 H2000.226 S-04 -19.7 | 11.4 | 46.4 | 16.5 3.3 
Manzurka MNZ_1974.002 H2000.226 S-05 -19.7 | 11.0 | 45.9 | 16.3 3.3 
Manzurka MNZ_1974.002 H2000.226 S-06 -19.6 | 10.7 | 46.5 16.4 3.3 
Manzurka MNZ_1974.002 H2000.226 S-07 -19.4 | 10.7 | 46.2 16.4 3.3 
Manzurka MNZ_1974.002 H2000.226 S-08 -19.4 | 10.8 | 45.4 | 16.4 3.3 
Manzurka MNZ_1974.002 H2000.226 S-09 -19.4 | 10.9 | 46.1 | 16.6 3.3 
Manzurka MNZ_1974.002 H2000.226 S-10 -19.4 | 11.0 | 46.2 16.5 3.3 
Manzurka MNZ_1974.002 H2000.226 S-11 -19.4 11.2 46.1 16.5 3.3 
Manzurka MNZ_1974.002 H2000.226 S-12 -19.5 | 11.5 | 45.8 | 16.4 3.3 
Manzurka MNZ_1974.002 H2000.226 S-13 -19.5 | 11.7 | 46.1 | 16.5 3.3 
Manzurka MNZ_1974.002 H2000.226 S-14 -19.2 | 11.7 | 46.2 16.5 3.3 
Manzurka MNZ_1974.002 H2000.226 S-15 -19.4 | 11.8 | 45.9 | 16.4 3.3 
Manzurka MNZ_1974.002 H2000.226 S-16 -19.6 | 12.1 | 45.0 | 16.1 3.3 
Obkhoi OBK_1971.005 H2000.216 S-01 -19.5 | 12.7 | 46.2 16.8 3.3 
Obkhoi OBK_1971.005 H2000.216 S-02 -20.1 | 12.8 | 46.9 | 16.6 3.3 
Obkhoi OBK_1971.005 H2000.216 S-03 -20.0 | 12.0 | 45.0 | 16.3 3.3 
Obkhoi OBK_1971.005 H2000.216 S-04 -19.0 | 10.0 | 45.7 | 16.5 3.3 
Obkhoi OBK_1971.005 H2000.216 S-05 -19.5 | 10.0 | 45.9 | 16.5 3.3 
Obkhoi OBK_1971.005 H2000.216 S-06 -19.6 | 10.4 | 46.9 | 17.0 3.3 
Obkhoi OBK_1971.005 H2000.216 S-07 -19.9 | 10.9 | 47.0 | 16.9 3.3 
Obkhoi OBK_1971.005 H2000.216 S-08 -20.1 | 11.1 | 46.5 16.7 3.3 
Obkhoi OBK_1971.005 H2000.216 S-09 -19.7 | 10.6 | 46.6 | 16.9 3.3 
Obkhoi OBK_1971.005 H2000.216 S-10 -19.4 | 10.7 | 45.8 | 16.5 3.3 
Obkhoi OBK_1971.005 H2000.218 S-01 -19.6 | 10.8 | 46.1 | 16.7 3.3 
Obkhoi OBK_1971.005 H2000.218 S-02 -19.4 | 10.9 | 46.2 16.7 3.3 
Obkhoi OBK_1971.005 H2000.218 S-03 -19.6 | 11.4 | 46.5 16.8 3.3 
Obkhoi OBK_1971.005 H2000.218 S-04 -19.5 | 11.0 | 46.1 | 16.8 3.2 
Obkhoi OBK_1971.005 H2000.218 S-05 -19.6 | 10.5 | 46.7 | 17.3 3.2 
Obkhoi OBK 1971.005 H2000.218 S-06 -19.7 | 111 | 46.9 | 17.3 3.2 
Obkhoi OBK_1971.005 H2000.218 S-07 -19.8 | 11.3 | 46.5 17.0 3.2 
Obkhoi OBK_1971.005 H2000.218 S-08 -19.7 | 11.0 | 45.6 | 16.6 3.2 
Obkhoi OBK_1971.005 H2000.218 S-09 -19.5 | 10.3 | 46.1 | 16.9 3.2 
Obkhoi OBK 1971.005 H2000.218 S-10 -19.9 | 11.3 | 45.6 | 16.6 3.3 
Obkhoi OBK_1971.005 H2000.218 S-11 -20.0 | 114 | 451 | 16.4 3.3 
Obkhoi OBK 1971.007 H2000.209 S-01 -19.3 | 12.8 | 44.5 15.8 3.3 
Obkhoi OBK_1971.007 H2000.209 S-02 -19.5 | 11.8 | 45.9 | 16.3 3.3 
Obkhoi OBK 1971.007 H2000.209 S-03 -194 | 11.7 | 46.2 16.6 3.3 
Obkhoi OBK_1971.007 H2000.209 S-04 -19.5 | 11.3 | 46.0 | 16.4 3.3 
Obkhoi OBK 1971.007 H2000.209 S-05 -19.4 | 10.9 | 47.8 | 17.1 3.3 
Obkhoi OBK_1971.007 H2000.209 S-06 -19.3 | 10.7 | 47.0 | 16.7 3.3 
Obkhoi OBK 1971.007 H2000.209 S-07 -19.3 | 10.8 | 46.1 | 16.4 3.3 
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Obkhoi OBK 1971.007 H2000.209 S-08 -19.2 | 10.4 | 45.9 | 16.2 3.3 
Obkhoi OBK 1971.007 H2000.209 S-09 -18.9 | 10.1 | 45.9 | 16.7 3.2 
Obkhoi OBK_1971.007 H2000.209 S-10 -191 | 10.7 | 45.9 | 16.6 3.3 
Obkhoi OBK, 1971.007 H2000.209 S-11 -19.2 | 114 | 46.6 | 16.9 3.3 
Obkhoi OBK 1971.007 H2000.209 S-12 -19.5 | 12.0 | 464 | 16.8 3.3 
Obkhoi OBK 1971.007 H2000.209 S-13 -19.6 | 124 | 46.4 | 16.5 3.3 
Obkhoi OBK 1971.013 H2000.212 S-01 -19.5 | 13.2 | 46.5 16.8 3.3 
Obkhoi OBK_1971.013 H2000.212 S-02 -19.3 | 12.3 | 45.7 | 16.6 3.3 
Obkhoi OBK 1971.013 H2000.212 S-03 -19.5 | 11.7 | 46.5 16.7 3.3 
Obkhoi OBK, 1971.013 H2000.212 S-04 -194 | 11.5 | 46.2 16.8 3.3 
Obkhoi OBK 1971.013 H2000.212 S-05 -194 | 11.3 | 461 | 16.7 3.3 
Obkhoi OBK, 1971.013 H2000.212 S-06 -194 | 11.3 | 46.2 16.7 3.3 
Obkhoi OBK 1971.013 H2000.212 S-07 -19.5 | 114 | 45.8 | 16.5 3.3 
Obkhoi OBK, 1971.013 H2000.212 S-08 -194 | 11.6 | 46.3 16.8 3.3 
Obkhoi OBK 1971.013 H2000.212 S-09 -19.6 | 11.8 | 45.7 | 16.4 3.3 
Obkhoi OBK, 1971.013 H2000.212 S-10 -19.5 | 11.9 | 46.2 16.7 3.3 
Obkhoi OBK, 1971.013 H2000.212 S-11 -19.5 | 12.2 | 461 | 16.6 3.3 
Obkhoi OBK 1971.013 H2000.213 S-01 -19.5 | 13.6 | 45.3 16.4 3.3 
Obkhoi OBK 1971.013 H2000.213 S-02 -194 | 124 | 45.7 | 16.6 3.3 
Obkhoi OBK 1971.013 H2000.213 S-03 -19.4 | 12.3 | “719 | #27.6| 3.1 
Obkhoi OBK_1971.013 H2000.213 S-04 -19.3 | 11.7 | 46.2 16.7 3.3 
Obkhoi OBK 1971.013 H2000.213 S-05 -19.5 | 11.3 | 46.5 16.7 3.3 
Obkhoi OBK 1971.013 H2000.213 S-06 -194 | 11.5 | 46.5 16.7 3.3 
Obkhoi OBK 1971.013 H2000.213 S-07 -19.5 | 11.5 | 46.5 16.8 3.3 
Obkhoi OBK 1971.013 H2000.213 S-08 -19.5 | 114 | 46.3 16.7 3.3 
Obkhoi OBK 1971.013 H2000.213 S-09 -194 | 11.6 | 45.9 | 16.7 3.2 
Obkhoi OBK_1971.013 H2000.213 S-10 -194 | 11.7 | 46.0 | 16.6 3.3 
Obkhoi OBK, 1971.013 H2000.213 S-11 -194 | 12.0 | 46.0 | 16.6 3.3 
Obkhoi OBK, 1971.013 H2000.213 S-12 -194 | 12.2 | 464 | 16.7 3.3 
Obkhoi OBK 1971.013 H2000.213 S-13 -19.8 | 12.6 | 46.7 | 16.8 3.3 
Okbhoi OBK_1971.007 H2000.210 S-01 -19.5 | 11.1 | 45.7 | 16.6 3.3 
Okbhoi OBK 1971.007 H2000.210 S-02 -194 | 10.6 | 461 | 16.8 3.2 
Okbhoi OBK_1971.007 H2000.210 S-03 -19.0 | 10.0 | 45.6 | 16.7 3.2 
Okbhoi OBK_1971.007 H2000.210 S-04 -191 | 10.8 | 45.6 | 16.5 3.3 
Okbhoi OBK 1971.007 H2000.210 S-05 -19.3 | 11.6 | 46.2 16.8 3.3 
Okbhoi OBK 1971.007 H2000.210 S-06 -19.5 | 11.9 | 45.9 | 16.5 3.3 
Okbhoi OBK_1971.007 H2000.210 S-07 -19.6 | 11.7 | 45.7 | 16.6 3.3 
Okbhoi OBK 1971.007 H2000.210 S-08 -19.5 | 114 | 46.2 16.8 3.3 
Okbhoi OBK 1971.007 H2000.210 S-09 -19.5 | 11.6 | 46.7 | 16.9 3.3 
Okbhoi OBK 1971.007 H2000.210 S-10 -19.3 | 11.3 | 44.5 16.1 3.3 
Okbhoi OBK, 1971.007 H2000.210 S-11 -19.6 | 11.6 | 45.9 | 16.6 3.3 
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Okbhoi OBK_1971.007 H2000.210 S-12 -19.6 | 11.7 | 46.0 | 16.5 3.3 
Okbhoi OBK_1971.007 H2000.210 S-13 -19.3 | 11.2 | 46.1 | 16.4 3.3 

Shamanskii Mys SHM, 1972.002 H2000.206 S-01 -18.5 | 141 | 43.8 | 16.5 3.3 
Shamanskii Mys SHM 1972.002 H2000.206 S-02 -18.6 | 13.9 | 45.9 | 16.5 3.3 
Shamanskii Mys SHM_1972.002 H2000.206 S-03 -15.6 | 14.1 | 46.4 | 16.7 3.3 
Shamanskii Mys SHM 1972.002 H2000.206 S-03 -18.5 | 14.1 | 43.8 | 15.8 3.3 
Shamanskii Mys SHM_1972.002 H2000.206 S-04 -19.0 | 14.3 | 46.6 | 16.8 3.3 
Shamanskii Mys SHM 1972.002 H2000.206 S-05 -19.2 | 14.5 | 46.3 16.6 3.3 
Shamanskii Mys SHM 1972.002 H2000.206 S-06 -18.9 | 14.5 | 46.5 16.7 3.3 
Shamanskii Mys SHM 1972.002 H2000.206 S-07 -18.8 | 13.9 | 46.4 | 16.6 3.3 
Shamanskii Mys SHM_1972.002 H2000.206 S-08 -19.0 | 13.3 | 46.2 16.5 3.3 
Shamanskii Mys SHM 1972.002 H2000.206 S-09 -19.1 | 13.0 | 46.4 | 16.5 3.3 
Shamanskii Mys SHM 1972.002 H2000.206 S-10 -19.3 | 13.0 | 46.0 | 16.3 3.3 
Shamanskii Mys SHM_1972.002 H2000.206 S-11 -19.1 | 13.5 | 45.8 | 16.4 3.4 
Shamanskii Mys SHM_1972.002 H2000.206 S-12 -18.9 | 14.7 | 46.9 | 16.4 3.3 
Shamanskii Mys SHM 1972.002 H2000.206 S-13 -191 | 15.2 | 45.9 | 16.5 3.3 
Shamanskii Mys SHM. 1972.002 H2000.207 S-01 -191 | 14.8 | 46.2 16.6 3.3 
Shamanskii Mys SHM 1972.002 H2000.207 S-02 -19.0 | 15.5 | 461 | 16.7 3.3 
Shamanskii Mys SHM 1972.002 H2000.207 S-03 -18.7 | 16.2 | 45.7 | 16.5 3.3 
Shamanskii Mys SHM 1972.002 H2000.207 S-04 -18.9 | 15.3 | 46.8 | 16.8 3.3 
Shamanskii Mys SHM 1972.002 H2000.207 S-05 -18.8 | 14.7 | 46.6 16.9 3.3 
Shamanskii Mys SHM. 1972.002 H2000.207 S-06 -19.0 | 14.8 | 46.5 16.6 3.3 
Shamanskii Mys SHM 1972.002 H2000.207 S-07 -19.0 | 145 | 464 | 16.7 3.3 
Shamanskii Mys SHM 1972.002 H2000.207 S-08 -18.8 | 15.1 | 46.6 | 16.8 3.3 
Shamanskii Mys SHM, 1972.002 H2000.207 S-09 -18.9 | 154 | 464 | 16.7 3.3 
Shamanskii Mys SHM 1972.002 H2000.207 S-10 -18.9 | 14.8 | 46.6 | 16.7 3.3 
Shamanskii Mys SHM, 1972.002 H2000.207 S-12 -18.8 | 15.2 | 46.7 | 16.7 3.3 
Shamanskii Mys SHM 1972.002 H2000.207 S-13 -18.6 | 16.2 | 47.0 | 16.9 3.3 
Shamanskii Mys SHM, 1972.002 H2000.207 S-14 -19.0 | 16.2 | 46.3 16.6 3.3 
Shamanskii Mys SHM 1975.001 H2000.201 S-01 -16.5 | 18.1 | 47.0 | 16.9 3.3 
Shamanskii Mys SHM 1975.001 H2000.201 S-02 -16.9 | 16.5 | 46.9 | 16.8 3.3 
Shamanskii Mys SHM 1975.001 H2000.201 S-03 -17.5 | 15.1 | 46.8 | 16.9 3.3 
Shamanskii Mys SHM, 1975.001 H2000.201 S-04 -17.2 | 164 | 46.9 | 16.8 3.3 
Shamanskii Mys SHM 1975.001 H2000.201 S-05 -16.9 | 15.5 | 46.5 16.7 3.3 
Shamanskii Mys SHM_1975.001 H2000.201 S-06 -17.1 | 14.9 | 46.3 16.6 3.3 
Shamanskii Mys SHM 1975.001 H2000.201 S-07 -17.0 | 15.2 | 46.6 | 16.7 3.3 
Shamanskii Mys SHM 1975.001 H2000.201 S-08 -17.2 | 15.8 | 46.8 | 16.8 3.3 
Shamanskii Mys SHM 1975.001 H2000.201 S-09 -17.3 | 16.0 | 46.6 | 16.7 3.3 
Shamanskii Mys SHM_1975.001 H2000.201 S-10 -16.8 | 16.4 | 46.7 | 16.8 3.3 
Shamanskii Mys SHM 1975.001 H2000.201 S-11 -17.0 | 16.3 | 51.3 18.5 3.3 
Shamanskii Mys SHM 1975.001 H2000.201 S-12 -17.3 | 16.9 | 45.8 | 16.3 3.3 
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Ust’-Ida I UID_1987.006 H2001.530 S-01 -17.7 | 13.7 | 46.6 16.6 3.3 
Ust’-Ida I UID_1987.006 H2001.530 S-02 -17.9 | 12.6 | 46.4 16.4 3.3 
Ust’-Ida I UID_1987.006 H2001.530 S-03 -18.0 | 12.5 46.2 16.5 3.3 
Ust’-Ida I UID_1987.006 H2001.530 S-04 -17.9 | 12.8 | 46.8 16.7 3.3 
Ust’-Ida I UID_1987.006 H2001.530 S-05 -17.2 | 13.6 | 47.0 16.8 3.3 
Ust’-Ida I UID_1987.006 H2001.530 S-06 -17.1 | 13.7 | 46.9 16.7 3.3 
Ust’-Ida I UID_1987.006 H2001.530 S-07 -17.1 | 13.8 | 46.7 16.5 3.3 
Ust’-Ida I UID_1987.006 H2001.530 S-08 -17.2 | 13.8 | 46.2 16.6 3.3 
Ust’-Ida I UID_1987.006 H2001.530 S-09 -17.4 | 13.7 | 47.3 16.9 3.3 
Ust’-Ida I UID_1987.006 H2001.530 S-10 -17.7 | 13.3 | 46.4 16.5 3.3 
Ust’-Ida I UID_1987.006 H2001.530 S-11 -17.8 | 13.0 | 46.6 16.6 3.3 
Ust’-Ida I UID_1987.006 H2001.530 S-12 -17.9 | 13.3 | 46.9 16.8 3.3 
Ust’-Ida I UID_1987.006 H2001.530 S-13 -18.0 | 13.3 | 45.7 16.2 3.3 
Ust’-Ida I UID_1987.006 H2001.530 S-14 -18.0 | 12.7 | 45.7 16.1 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-01 -18.0 | 14.7 | 45.8 16.3 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-02 -18.1 | 14.1 | 45.9 16.6 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-03 -18.1 | 13.5 | 46.0 | 16.7 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-04 -18.2 | 13.0 | 46.1 16.7 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-05 -18.1 | 13.1 | 45.9 16.5 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-06 -18.1 | 13.0 | 46.1 16.6 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-07 -18.1 | 12.8 | 46.4 16.5 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-08 -18.2 | 12.6 | 46.5 16.8 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-09 -18.2 | 12.5 | 46.2 16.7 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-10 -18.1 | 12.7 | 46.4 16.7 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-11 -18.0 | 12.6 | 46.2 16.5 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-12 -18.1 | 12.3 | 45.5 16.3 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-13 -18.0 | 12.8 | 46.2 16.7 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-14 -18.0 | 13.1 | 46.0 16.6 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-15 -17.9 | 13.4 | 45.5 16.4 3.3 
Ust’-Ida I UID_1987.006 H2001.532 S-16 -17.8 | 13.5 | 45.9 15.6 3.4 
Ust’-Ida I UID_1987.011 H2001.533 S-01 -18.3 | 13.0 | 46.8 16.8 3.3 
Ust’-Ida I UID_1987.011 H2001.533 S-02 -18.4 | 12.7 | 46.8 16.6 3.3 
Ust’-Ida I UID_1987.011 H2001.533 S-03 -18.3 | 12.8 | 47.2 16.7 3.3 
Ust’-Ida I UID_1987.011 H2001.533 S-04 -18.3 | 12.7 | 46.9 16.8 3.3 
Ust’-Ida I UID_1987.011 H2001.533 S-05 -18.4 | 12.4 | 46.9 16.7 3.3 
Ust’-Ida I UID_1987.011 H2001.533 S-06 -18.5 | 12.5 | 46.9 16.9 3.3 
Ust’-Ida I UID_1987.011 H2001.533 S-07 -18.7 | 12.8 | 46.5 16.5 3.3 
Ust’-Ida I UID_1987.011 H2001.533 S-08 -18.9 | 13.2 | 46.8 16.7 3.3 
Ust’-Ida I UID_1987.011 H2001.533 S-09 -18.8 | 13.4 | 46.7 16.7 3.3 
Ust’-Ida I UID_1987.011 H2001.533 S-10 -18.1 | 13.7 | 46.5 16.7 3.3 
Ust’-Ida I UID_1987.011 H2001.534 S-02 Error | Error x X X 
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Ust’-Ida I UID_1987.011 H2001.534 S-03 Error | Error x x X 

Ust’-Ida I UID_1987.011 H2001.534 S-04 -18.5 | 13.2 | 46.5 16.6 3.3 
Ust’-Ida I UID_1987.011 H2001.534 S-05 -18.6 | 12.8 | 46.7 16.6 3.3 
Ust’-Ida I UID_1987.011 H2001.534 S-06 -18.9 | 12.4 | 46.9 16.6 3.3 
Ust’-Ida I UID_1987.011 H2001.534 S-07 -18.8 | 12.4 | 46.5 16.4 3.3 
Ust’-Ida I UID_1987.011 H2001.534 S-08 -18.8 | 12.3 | 46.9 16.5 3.3 
Ust’-Ida I UID_1987.011 H2001.534 S-09 -18.5 | 12.6 | 46.9 16.6 3.3 
Ust’-Ida I UID_1987.011 H2001.534 S-10 -18.4 | 12.6 | 46.6 16.7 3.3 
Ust’-Ida I UID_1987.011 H2001.534 S-11 -18.2 | 12.8 | 46.2 16.5 3.3 
Ust’-Ida I UID_1987.011 H2001.534 S-12 -18.5 | 12.9 | 46.5 16.6 3.3 
Ust’-Ida I UID_1987.011 H2001.534 S-13 -18.7 | 13.1 | 46.9 16.5 3.3 
Ust’-Ida I UID_1987.011 H2001.535 S-02 -18.8 | 14.2 | 46.3 16.4 3.3 
Ust’-Ida I UID_1987.011 H2001.535 S-03 -18.7 | 13.2 | 47.4 16.7 3.3 
Ust’-Ida I UID_1987.011 H2001.535 S-04 -18.6 | 12.3 | 47.0 16.2 3.4 
Ust’-Ida I UID_1987.011 H2001.535 S-05 -18.8 | 12.5 | 47.2 16.3 3.4 
Ust’-Ida I UID_1987.011 H2001.535 S-06 -19.4 | 12.9 | 48.4 16.4 3.5 
Ust’-Ida I UID_1987.011 H2001.535 S-07 -18.8 | 13.2 | 46.2 16.5 3.3 
Ust’-Ida I UID_1987.011 H2001.535 S-08 -18.6 | 13.1 | 45.3 16.2 3.3 
Ust’-Ida I UID_1987.011 H2001.535 S-09 -18.4 | 13.4 | 45.7 16.3 3.3 
Ust’-Ida I UID_1987.011 H2001.535 S-10 -18.6 | 12.9 | 46.0 16.5 3.3 
Ust’-Ida I UID_1987.011 H2001.535 S-11 -18.5 | 13.1 | 45.4 16 3.3 
Ust’-Ida I UID_1987.011 H2001.535 S-12 -18.5 | 13.2 | 45.3 15.7 3.4 
Ust’-Ida I UID_1988.014 H2001.517 S-01 -18.5 | 15.1 | 46.2 16.5 3.3 
Ust’-Ida I UID_1988.014 H2001.517 S-02 -18.6 | 14.2 | 46.7 16.8 3.3 
Ust’-Ida I UID_1988.014 H2001.517 S-03 -18.4 | 13.6 | 47.0 16.9 3.3 
Ust’-Ida I UID_1988.014 H2001.517 S-04 -18.1 | 13.3 | 46.8 16.8 3.3 
Ust’-Ida I UID_1988.014 H2001.517 S-05 -17.5 | 13.2 | 46.7 16.8 3.3 
Ust’-Ida I UID_1988.014 H2001.517 S-06 -17.6 | 13.0 | 46.8 16.7 3.3 
Ust’-Ida I UID_1988.014 H2001.517 S-07 -17.7 | 12.5 | 46.4 16.7 3.3 
Ust’-Ida I UID_1988.014 H2001.517 S-08 -18.0 | 12.6 | 46.1 16.6 3.3 
Ust’-Ida I UID_1988.014 H2001.517 S-09 -18.2 | 12.6 | 47.2 16.9 3.3 
Ust’-Ida I UID_1988.014 H2001.517 S-10 -18.4 | 12.3 | 46.9 16.7 3.3 
Ust’-Ida I UID_1988.014 H2001.517 S-11 -18.3 | 13.1 | 46.7 16.7 3.3 
Ust’-Ida I UID_1988.014 H2001.517 S-12 -18.0 | 12.8 | 46.4 16.5 3.3 
Ust’-Ida I UID_1988.014 H2001.518 S-01 -17.8 | 13.1 | 45.9 16.4 3.3 
Ust’-Ida I UID_1988.014 H2001.518 S-02 -17.7 | 13.4 | 45.9 16.5 3.3 
Ust’-Ida I UID_1988.014 H2001.518 S-03 -18.0 | 13.3 | 46.5 16.7 3.3 
Ust’-Ida I UID_1988.014 H2001.518 S-04 -18.1 | 13.4 | 46.1 16.6 3.3 
Ust’-Ida I UID_1988.014 H2001.518 S-05 -17.8 | 13.1 | 46.7 16.8 3.3 
Ust’-Ida I UID_1988.014 H2001.518 S-06 -17.9 | 12.8 | 46.4 16.7 3.3 
Ust’-Ida I UID_1988.014 H2001.518 S-07 -17.9 | 13.2 | 46.4 16.7 3.3 
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Ust’-Ida I UID_1988.014 H2001.518 S-08 -18.0 | 13.5 | 46.1 | 16.5 3.3 
Ust’-Ida I UID_1988.014 H2001.518 S-09 -17.9 | 13.8 | 45.3 16.3 3.3 
Ust’-Ida I UID_1988.014 H2001.518 S-10 -17.7 | 14.1 | 44.9 15.9 3.3 
Ust’-Ida I UID_1989.019 H2001.524 S-01 -19.4 | 13.8 | 45.5 16.3 3.3 
Ust'-Ida I UID_1989.019 H2001.524 S-02 -19.0 | 13.3 | 46.8 | 16.8 3.3 
Ust’-Ida I UID_1989.019 H2001.524 S-03 -18.7 | 13.0 | 46.7 | 16.8 3.3 
Ust’-Ida I UID_1989.019 H2001.524 S-04 -18.5 | 14.0 | 46.2 16.5 3.3 
Ust’-Ida I UID_1989.019 H2001.524 S-05 -18.4 | 13.6 | 45.7 | 16.5 3.3 
Ust’-Ida I UID_1989.019 H2001.524 S-06 -18.4 | 13.5 | 46.1 | 16.5 3.3 
Ust’-Ida I UID_1989.019 H2001.524 S-07 -18.7 | 13.6 | 45.6 | 16.4 3.3 
Ust’-Ida I UID_1989.019 H2001.524 S-08 -18.8 | 13.9 | 46.0 | 16.5 3.3 
Ust’-Ida I UID_1989.019 H2001.524 S-09 -18.8 | 13.6 | 46.1 | 16.6 3.3 
Ust’-Ida I UID_1989.019 H2001.524 S-10 -18.8 | 14.1 | 45.9 | 16.2 3.3 
Ust’-Ida I UID_1989.019 H2001.524 S-11 -18.4 | 14.4 | 45.1 | 16.1 3.3 
Ust’-Ida I UID_1989.019 H2001.524 S-12 -18.5 | 14.4 | 46.0 | 16.4 3.3 
Ust’-Ida I UID_1989.019 H2001.525 S-01 -18.4 | 15.8 | 46.7 | 16.6 3.3 
Ust’-Ida I UID_1989.019 H2001.525 S-02 -18.7 | 13.8 | 45.9 | 16.3 3.3 
Ust’-Ida I UID_1989.019 H2001.525 S-03 -18.6 | 13.5 | 46.5 16.7 3.3 
Ust’-Ida I UID_1989.019 H2001.525 S-04 -18.5 | 13.3 | 46.3 16.4 3.3 
Ust’-Ida I UID_1989.019 H2001.525 S-05 -18.4 | 13.1 | 46.1 | 16.3 3.3 
Ust’-Ida I UID_1989.019 H2001.525 S-06 -18.5 | 13.0 | 45.9 | 16.4 3.3 
Ust’-Ida I UID_1989.019 H2001.525 S-07 -18.6 | 13.2 | 47.1 | 16.9 3.3 
Ust’-Ida I UID_1989.019 H2001.525 S-08 -18.7 | 13.3 | 46.0 | 16.3 3.3 
Ust’-Ida I UID_1989.019 H2001.525 S-09 -18.6 | 13.2 | 46.0 | 16.4 3.3 
Ust’-Ida I UID_1989.019 H2001.525 S-10 -18.5 | 13.3 | 45.0 | 161 3.3 
Ust’-Ida I UID_1989.019 H2001.525 S-11 -18.4 | 13.8 | 45.1 16.0 3.3 
Ust’-Ida I UID_1989.019 H2001.525 S-12 -18.4 | 14.2 | 46.9 16.6 3.3 
Ust’-Ida I UID_1989.020.01 H2001.419 S-01 -18.5 | 13.3 | 45.9 16.4 3.3 
Ust’-Ida I UID_1989.020.01 H2001.419 S-02 -18.0 | 14.0 | 46.5 16.6 3.3 
Ust’-Ida I UID_1989.020.01 H2001.419 S-03 -18.0 | 13.9 | 46.4 16.7 3.3 
Ust’-Ida I UID_1989.020.01 H2001.419 S-04 -18.1 | 13.4 | 46.7 16.6 3.3 
Ust’-Ida I UID_1989.020.01 H2001.419 S-05 -18.1 | 13.4 | 46.6 16.6 3.3 
Ust’-Ida I UID_1989.020.01 H2001.419 S-06 -17.8 | 13.5 | 46.5 16.6 3.3 
Ust’-Ida I UID_1989.020.01 H2001.419 S-07 -16.9 | 14.3 | 46.3 16.6 3.3 
Ust'-Ida I UID 1989.020.01 H2001.419 S-08 -16.3 | 15.0 | 46.6 16.5 3.3 
Ust’-Ida I UID_1989.020.01 H2001.419 S-09 -16.4 | 145 | 46.4 16.5 3.3 
Ust’-Ida I UID_1989.020.01 H2001.419 S-10 -16.7 | 145 | 46.0 16.2 3.3 
Ust’-Ida I UID_1989.020.01 H2001.419 S-11 -16.8 | 14.9 | 46.2 16.1 3.3 
Ust’-Ida I UID_1989.020.01 H2001.419 S-12 -17.8 | 14.0 | 45.6 15.6 3.4 
Ust’-Ida I UID_1989.020.01 H2001.420 S-01 -18.1 | 15.1 | 43.6 15.3 3.3 
Ust’-Ida I UID_1989.020.01 H2001.420 S-02 -18.3 | 14.1 | 46.0 16.1 3.4 
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Ust’-Ida I UID_1989.020.01 H2001.420 S-03 -18.6 | 13.0 | 46.9 | 16.0 3.4 
Ust’-Ida I UID_1989.020.01 H2001.420 S-04 -18.9 | 11.9 | 48.0 | 16.0 3.5 
Ust’-Ida I UID_1989.020.01 H2001.420 S-05 -18.7 | 11.6 | 47.5 16.1 3.5 
Ust’-Ida I UID_1989.020.01 H2001.420 S-06 -19.0 | 11.2 | 47.7 | 15.9 3.5 
Ust’-Ida I UID_1989.020.01 H2001.420 S-07 -18.5 | 11.3 | 46.8 | 16.1 3.4 
Ust’-Ida I UID_1989.020.01 H2001.420 S-08 -18.5 | 11.6 | 46.9 | 16.0 3.4 
Ust’-Ida I UID_1989.020.01 H2001.420 S-09 -18.2 | 12.3 | 471 | 16.3 3.4 
Ust’-Ida I UID_1989.020.01 H2001.420 S-10 -17.9 | 12.7 | 46.8 | 16.4 3.4 
Ust’-Ida I UID_1989.020.01 H2001.420 S-11 -18.0 | 13.1 | 46.4 | 16.0 3.4 
Ust’-Ida I UID_1989.020.01 H2001.420 S-12 -17.9 | 13.0 | 46.3 16.3 3.3 
Ust’-Ida I UID_1989.020.01 H2001.420 S-13 -18.0 | 12.9 | 46.0 | 16.4 3.3 
Ust’-Ida I UID_1989.020.01 H2001.420 S-14 -18.1 | 13.0 | 46.3 16.3 3.3 
Ust’-Ida I UID_1989.020.01 H2001.420 S-15 -18.2 | 13.0 | 46.4 | 16.6 3.3 
Ust'-Ida I UID_1989.020.01 H2001.420 S-16 -17.9 | 13.7 | 45.3 15.9 3.3 
Ust’-Ida I UID_1989.020.02 H2001.415 S-01 -17.5 | 15.8 | 46.7 | 16.8 3.3 
Ust’-Ida I UID_1989.020.02 H2001.415 S-02 -18.3 | 14.9 | 44.4 | 16.0 3.3 
Ust’-Ida I UID_1989.020.02 H2001.415 S-03 -18.7 | 13.8 | 47.8 | 17.2 3.3 
Ust’-Ida I UID_1989.020.02 H2001.415 S-04 -18.1 | 13.9 | 46.7 | 16.8 3.3 
Ust’-Ida I UID_1989.020.02 H2001.415 S-05 -17.5 | 14.3 | 47.5 17.2 3.3 
Ust'-Ida I UID 1989.020.02 H2001.415 S-06 -17.4 | 13.6 | 47.2 16.9 3.3 
Ust’-Ida I UID_1989.020.02 H2001.415 S-07 -17.7 | 13.0 | 48.3 17.2 3.3 
Ust’-Ida I UID_1989.020.02 H2001.415 S-08 -17.7 | 13.5 | 46.6 | 16.6 3.3 
Ust’-Ida I UID_1989.020.02 H2001.415 S-09 -17.7 | 13.3 | 474 | 17.1 3.3 
Ust’-Ida I UID_1989.020.02 H2001.415 S-10 -17.7 | 13.0 | 52.6 | 18.7 3.3 
Ust’-Ida I UID_1989.020.02 H2001.415 S-11 -18.3 | 13.2 | 48.7 | 16.6 3.4 
Ust’-Ida I UID_1989.020.02 H2001.415 S-12 -17.7 | 13.5 | 48.1 | 17.0 3.3 
Ust’-Ida I UID_1989.020.02 H2001.415 S-13 -17.5 | 13.9 | 471 | 16.8 3.3 
Ust'-Ida I UID_1989.020.02 H2001.416 S-01 -17.5 | 13.3 | 46.3 16.6 3.3 
Ust’-Ida I UID_1989.020.02 H2001.416 S-02 -17.6 | 12.9 | 46.5 16.7 3.3 
Ust’-Ida I UID_1989.020.02 H2001.416 S-03 -18.2 | 13.6 | 47.7 | 16.1 3.5 
Ust’-Ida I UID_1989.020.02 H2001.416 S-04 -17.7 | 13.6 | 47.2 16.7 3.3 
Ust’-Ida I UID_1989.020.02 H2001.416 S-05 -17.8 | 13.0 | 49.0 | 17.2 3.3 
Ust’-Ida I UID_1989.020.02 H2001.416 S-06 -17.7 | 13.1 | 46.8 | 16.5 3.3 
Ust’-Ida I UID_1989.020.02 H2001.416 S-07 -17.9 | 13.4 | 46.6 | 16.5 3.3 
Ust'-Ida I UID_1989.020.02 H2001.416 S-08 -17.8 | 13.6 | 47.2 16.7 3.3 
Ust’-Ida I UID_1989.020.02 H2001.416 S-09 -17.6 | 14.0 | 46.5 16.6 3.3 
Ust’-Ida I UID_1989.020.02 H2001.416 S-10 -17.2 | 14.9 | 45.9 | 16.4 3.3 
Ust’-Ida I UID_1989.020.02 H2001.416 S-11 -17.5 | 13.7 | 45.9 | 16.4 3.3 
Ust’-Ida I UID_1989.020.02 H2001.417 S-01 -17.7 | 13.3 | 46.3 16.2 3.4 
Ust’-Ida I UID_1989.020.02 H2001.417 S-02 -17.5 | 13.6 | 47.0 | 161 3.4 
Ust’-Ida I UID_1989.020.02 H2001.417 S-03 -17.5 | 13.7 | 47.0 | 15.9 3.5 
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Ust’-Ida I UID_1989.020.02 H2001.417 S-04 -17.6 | 13.3 | 46.5 16.3 3.4 
Ust’-Ida I UID_1989.020.02 H2001.417 S-05 -17.9 | 12.5 | 46.7 | 16.4 3.3 
Ust’-Ida I UID_1989.020.02 H2001.417 S-06 -18.3 | 12.9 | 46.4 | 15.9 3.4 
Ust’-Ida I UID_1989.020.02 H2001.417 S-07 -18.0 | 13.3 | 46.4 | 16.3 3.3 
Ust'-Ida I UID 1989.020.02 H2001.417 S-08 -17.9 | 13.6 | 46.3 16.2 3.4 
Ust’-Ida I UID_1989.020.02 H2001.417 S-09 -18.2 | 13.7 | 43.4 | 15.1 3.4 
Ust’-Ida I UID_1989.020.02 H2001.417 S-10 -17.5 | 14.0 | 45.8 | 16.1 3.5 
Ust’-Ida I UID_1989.022 H2001.499 S-01 -16.1 | 161 | 45.6 | 16.5 3.3 
Ust'-Ida I UID 1989.022 H2001.499 S-02 -16.8 | 14.7 | 46.2 16.7 3.3 
Ust’-Ida I UID_1989.022 H2001.499 S-03 -15.3 | 15.6 | 45.3 16.4 3.3 
Ust’-Ida I UID_1989.022 H2001.499 S-04 -16.1 | 14.6 | 46.4 16.8 3.3 
Ust’-Ida I UID_1989.022 H2001.499 S-05 -171 | 13.8 | 46.2 16.6 3.3 
Ust’-Ida I UID_1989.022 H2001.499 S-06 -17.0 | 14.3 | 464 | 16.8 3.3 
Ust'-Ida I UID_1989.022 H2001.499 S-07 -16.4 | 15.3 | 45.6 | 16.4 3.3 
Ust’-Ida I UID_1989.022 H2001.499 S-08 -17.1 | 14.1 | 46.6 | 16.6 3.3 
Ust’-Ida I UID_1989.022 H2001.499 S-09 -16.8 | 14.8 | 46.8 | 16.4 3.4 
Ust’-Ida I UID_1989.022 H2001.499 S-10 -17.6 | 14.2 | 461 | 16.2 3.3 
Ust’-Ida I UID_1989.022 H2001.501 S-01 -16.5 | 16.0 | 461 | 16.1 3.4 
Ust’-Ida I UID_1989.022 H2001.501 S-02 -16.3 | 15.6 | 47.2 16.2 3.4 
Ust’-Ida I UID_1989.022 H2001.501 S-03 -16.1 | 15.3 | 46.7 | 16.5 3.3 
Ust’-Ida I UID_1989.022 H2001.501 S-04 -17.3 | 13.7 | 46.6 | 16.3 3.3 
Ust’-Ida I UID_1989.022 H2001.501 S-05 -18.4 | 13.0 | 47.3 16.1 3.4 
Ust’-Ida I UID_1989.022 H2001.501 S-06 -18.6 | 12.5 | 46.8 | 16.4 3.4 
Ust’-Ida I UID_1989.022 H2001.501 S-07 -18.5 | 12.6 | 47.3 16.5 3.4 
Ust’-Ida I UID_1989.022 H2001.501 S-08 -18.2 | 13.0 | 47.2 16.3 3.4 
Ust’-Ida I UID_1989.022 H2001.501 S-09 -17.1 | 14.1 | 46.9 | 16.4 3.4 
Ust’-Ida I UID_1989.022 H2001.501 S-10 -16.7 | 15.1 | 47.1 | 16.2 3.4 
Ust’-Ida I UID_1989.022 H2001.501 S-11 -17.1 | 14.5 | 46.2 16.3 3.3 
Ust'-Ida I UID 1989.022 H2001.501 S-12 -16.3 | 15.5 | 45.6 | 16.0 3.3 
Ust'-Ida I UID 1989.029 H2001.488 S-01 -18.0 | 11.6 | 46.3 17.0 3.2 
Ust’-Ida I UID_1989.029 H2001.488 S-02 -17.9 | 11.2 | 46.3 16.9 3.2 
Ust’-Ida I UID_1989.029 H2001.488 S-03 -17.2 | 12.8 | 46.1 | 16.7 3.3 
Ust’-Ida I UID_1989.029 H2001.488 S-04 -17.5 | 12.7 | 46.8 17.0 3.3 
Ust’-Ida I UID_1989.029 H2001.488 S-05 -18.0 | 12.1 | 47.0 16.8 3.3 
Ust'-Ida I UID_1989.029 H2001.488 S-06 -17.3 | 12.8 | 46.4 16.7 3.3 
Ust’-Ida I UID_1989.029 H2001.488 S-07 -17.8 | 124 | 46.9 | 16.6 3.3 
Ust’-Ida I UID_1989.029 H2001.488 S-08 -17.5 | 12.8 | 47.7 | 17.2 3.3 
Ust’-Ida I UID_1989.029 H2001.488 S-09 -17.2 | 12.9 | 45.9 | 16.6 3.3 
Ust’-Ida I UID_1989.029 H2001.488 S-10 -17.3 | 13.0 | 46.2 16.8 3.3 
Ust’-Ida I UID_1989.029 H2001.488 S-11 -17.6 | 13.2 | 46.0 | 16.7 3.3 
Ust’-Ida I UID_1989.029 H2001.488 S-12 -17.2 | 13.7 | 46.2 16.8 3.3 
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Ust’-Ida I UID_1989.030 H2001.496 S-01 -18.0 | 12.4 | 45.6 | 16.3 3.3 
Ust’-Ida I UID_1989.030 H2001.496 S-02 -18.3 | 11.7 | 45.5 16.5 3.3 
Ust’-Ida I UID_1989.030 H2001.496 S-03 -18.7 | 12.3 | 45.4 | 16.3 3.3 
Ust’-Ida I UID_1989.030 H2001.496 S-04 -18.9 | 11.9 | 44.7 | 15.9 3.3 
Ust’-Ida I UID_1989.030 H2001.496 S-05 -18.7 | 11.8 | 46.3 16.6 3.3 
Ust’-Ida I UID_1989.030 H2001.496 S-06 -18.8 | 11.9 | 45.9 | 16.4 3.3 
Ust’-Ida I UID_1989.030 H2001.496 S-07 -19.1 | 12.1 | 461 | 16.3 3.3 
Ust’-Ida I UID_1989.030 H2001.496 S-10 -19.3 | 13.2 | 45.5 16.2 3.3 
Ust’-Ida I UID_1989.030 H2001.496 S-11 -19.2 | 12.8 | 45.4 | 16.1 3.3 
Ust’-Ida I UID_1989.030 H2001.496 S-12 -18.7 | 13.1 | 44.7 | 15.9 3.3 
Ust’-Ida I UID_1989.030 H2001.498 S-01 -18.0 | 15.3 | 45.4 | 16.2 3.3 
Ust --Ida I UID_1989.030 H2001.498 S-02 -184 | 134 | 45.4 | 16.1 3.3 
Ust’-Ida I UID_1989.030 H2001.498 S-03 -184 | 12.9 | 46.8 | 16.4 3.3 
Ust’-Ida I UID_1989.030 H2001.498 S-04 -18.2 | 12.7 | 46.6 | 16.4 3.3 
Ust’-Ida I UID_1989.030 H2001.498 S-05 -18.7 | 12.7 | 47.0 | 16.4 3.4 
Ust’-Ida I UID_1989.030 H2001.498 S-06 -18.8 | 12.5 | 47.3 16.3 3.4 
Ust’-Ida I UID_1989.030 H2001.498 S-07 -18.5 | 12.7 | 46.6 | 16.1 3.4 
Ust’-Ida I UID_1989.030 H2001.498 S-08 -18.0 | 12.9 | 46.8 | 16.4 3.4 
Ust’-Ida I UID_1989.030 H2001.498 S-09 -17.5 | 131 | 45.9 16.3 3.3 
Ust’-Ida I UID_1989.030 H2001.498 S-10 -17.5 | 13.3 | 45.8 16.3 3.3 
Ust’-Ida I UID_1989.030 H2001.498 S-11 -17.4 | 13.9 | 45.5 16.2 3.3 
Ust’-Ida I UID_1989.030 H2001.498 S-12 -18.0 | 13.5 | 454 | 16.1 3.3 
Ust’-Ida I UID_1989.030 H2001.498 S-13 -18.1 | 13.3 | 45.3 16.1 3.3 
Ust'-Ida I UID_1989.030 H2001.498 S-14 -18.5 | 13.0 | 44.8 | 15.2 3.4 
Ust’-Ida I UID_1991.038 H2001.558 S-01 -17.7 | 14.6 | 46.7 | 16.5 3.3 
Ust’-Ida I UID_1991.038 H2001.558 S-02 -17.5 | 13.9 | 46.9 | 16.6 3.3 
Ust’-Ida I UID_1991.038 H2001.558 S-03 -17.4 | 13.8 | 46.5 16.6 3.3 
Ust’-Ida I UID_1991.038 H2001.558 S-04 -17.6 | 13.7 | 46.7 | 16.6 3.3 
Ust’-Ida I UID_1991.038 H2001.558 S-05 -17.7 | 13.4 | 46.8 | 16.3 3.4 
Ust’-Ida I UID_1991.038 H2001.558 S-06 -17.7 | 13.2 | 46.7 | 16.6 3.3 
Ust’-Ida I UID_1991.038 H2001.558 S-07 -17.5 | 13.7 | 46.5 16.5 3.3 
Ust’-Ida I UID_1991.038 H2001.558 S-08 -17.3 | 14.2 | 46.2 16.3 3.3 
Ust’-Ida I UID_1991.038 H2001.558 S-09 -17.0 | 14.3 | 45.8 | 16.2 3.3 
Ust’-Ida I UID_1991.038 H2001.558 S-10 -17.5 | 14.3 | 45.4 | 16.1 3.3 
Ust’-Ida I UID_1991.038 H2001.560 S-01 -19.0 | 13.1 | 45.6 | 16.2 3.3 
Ust’-Ida I UID_1991.038 H2001.560 S-02 -18.0 | 13.6 | 47.1 | 16.9 3.3 
Ust’-Ida I UID_1991.038 H2001.560 S-03 -18.0 | 13.3 | 47.4 | 16.9 3.3 
Ust’-Ida I UID_1991.038 H2001.560 S-04 -18.0 | 13.4 | 47.2 16.8 3.3 
Ust'-Ida I UID 1991.038 H2001.560 S-05 -18.2 | 13.7 | 46.9 | 16.7 3.3 
Ust’-Ida I UID_1991.038 H2001.560 S-06 -18.2 | 13.9 | 46.6 | 16.5 3.3 
Ust’-Ida I UID_1991.038 H2001.560 S-07 -18.1 | 13.9 | 46.5 16.5 3.3 
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Ust’-Ida I UID_1991.038 H2001.560 S-08 -18.0 | 14.0 | 46.3 16.5 3.3 
Ust’-Ida I UID_1991.038 H2001.560 S-09 -18.1 | 13.8 | 46.7 | 16.5 3.3 
Ust’-Ida I UID_1991.038 H2001.560 S-10 -18.1 | 13.6 | 46.0 16.3 3.3 
Ust’-Ida I UID_1991.038 H2001.560 S-11 -18.1 | 134 | 45.8 16.2 3.3 
Ust'-Ida I UID 1991.038 H2001.560 S-12 -17.8 | 13.9 | 43.2 14.8 3.4 
Ust’-Ida I UID_1991.038 H2001.560 S-13 -16.3 | 15.0 | 45.6 | 15.9 3.4 
Ust’-Ida I UID_1993.045 H2001.345 S-01 -17.8 | 15.2 | 461 | 16.3 3.3 
Ust’-Ida I UID_1993.045 H2001.345 S-02 -17.8 | 14.2 | 48.1 | 17.1 3.3 
Ust’-Ida I UID_1993.045 H2001.345 S-03 -17.8 | 13.6 | 47.9 | 17.0 3.3 
Ust’-Ida I UID_1993.045 H2001.345 S-04 -17.8 | 13.1 | 47.1 | 16.8 3.3 
Ust’-Ida I UID_1993.045 H2001.345 S-05 -17.8 | 12.9 | 47.2 16.8 3.3 
Ust’-Ida I UID_1993.045 H2001.345 S-06 -17.9 | 12.4 | 48.1 | 17.2 3.3 
Ust’-Ida I UID_1993.045 H2001.345 S-07 -18.0 | 12.3 | 48.0 | 17.1 3.3 
Ust’-Ida I UID_1993.045 H2001.345 S-08 -17.9 | 12.5 | 47.7 | 16.8 3.3 
Ust’-Ida I UID_1993.045 H2001.345 S-09 -17.7 | 12.8 | 47.0 | 16.7 3.3 
Ust’-Ida I UID_1993.045 H2001.345 S-10 -18.0 | 12.9 | 47.1 | 16.7 3.3 
Ust’-Ida I UID_1993.045 H2001.345 S-11 -17.4 | 13.7 | 47.6 | 16.8 3.3 
Ust’-Ida I UID_1993.045 H2001.345 S-12 -17.3 | 14.0 | 47.2 16.7 3.3 
Ust’-Ida I UID_1993.045 H2001.345 S-14 -17.5 | 13.9 | 47.6 | 16.8 3.3 
Ust’-Ida I UID_1993.045 H2001.345 S-15 -174 | 14.2 | 45.4 | 16.0 3.3 
Ust’-Ida I UID_1993.045 H2001.346 S-01 -17.3 | 13.2 | 45.3 16.3 3.3 
Ust’-Ida I UID_1993.045 H2001.346 S-02 -174 | 13.4 | 46.0 | 16.5 3.3 
Ust’-Ida I UID_1993.045 H2001.346 S-03 -17.7 | 13.1 | 45.5 16.2 3.3 
Ust’-Ida I UID_1993.045 H2001.346 S-04 -17.4 | 13.4 | 45.5 16.3 3.3 
Ust’-Ida I UID_1993.045 H2001.346 S-05 -17.4 | 13.2 | 45.6 | 16.3 3.3 
Ust’-Ida I UID_1993.045 H2001.346 S-06 -17.2 | 13.4 | 46.2 16.6 3.3 
Ust’-Ida I UID_1993.045 H2001.346 S-07 -17.1 | 13.9 | 46.5 16.6 3.3 
Ust’-Ida I UID_1993.045 H2001.346 S-08 -17.4 | 14.0 | 45.8 16.4 3.3 
Ust’-Ida I UID_1993.045 H2001.346 S-09 -17.2 | 13.9 | 46.3 16.5 3.3 
Ust’-Ida I UID_1993.045 H2001.346 S-11 -17.4 | 13.6 | 45.1 | 16.2 3.3 
Ust’-Ida I UID_1993.045 H2001.346 S-12 -17.3 | 13.9 | 44.9 | 16.0 3.3 
Ust’-Ida I UID_1993.045 H2001.346 S-13 -17.9 | 13.9 | 45.0 | 16.0 3.3 
Ust’-Ida I UID_1993.045 H2001.346 S-14 -17.9 | 14.0 | 43.4 | 14.8 3.4 
Ust’-Ida I UID_1994.048 H2001.481 S-01 -17.2 | 16.0 | 46.0 | 16.5 3.3 
Ust’-Ida I UID_1994.048 H2001.481 S-02 -17.2 | 14.5 | 46.3 16.6 3.3 
Ust -Ida I UID_1994.048 H2001.481 S-03 -17.2 | 14.0 | 46.1 | 16.4 3.3 
Ust’-Ida I UID_1994.048 H2001.481 S-04 -16.9 | 13.7 | 46.2 16.5 3.3 
Ust’-Ida I UID_1994.048 H2001.481 S-05 -16.7 | 13.5 | 46.0 | 16.4 3.3 
Ust’-Ida I UID_1994.048 H2001.481 S-06 -16.9 | 13.6 | 46.3 16.6 3.3 
Ust’-Ida I UID_1994.048 H2001.481 S-07 -17.0 | 13.7 | 46.2 16.6 3.3 
Ust’-Ida I UID_1994.048 H2001.481 S-08 -17.1 | 13.6 | 46.0 | 16.2 3.3 
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Ust’-Ida I UID_1994.048 H2001.481 S-09 -17.0 | 13.8 | 45.9 | 16.4 3.3 
Ust’-Ida I UID_1994.048 H2001.481 S-10 -17.0 | 13.9 | 45.9 | 16.5 3.3 
Ust’-Ida I UID_1994.048 H2001.481 S-11 -17.0 | 13.8 | 45.7 | 16.4 3.3 
Ust’-Ida I UID_1994.048 H2001.481 S-12 -17.2 | 13.7 | 45.3 16.2 3.3 
Ust’-Ida I UID_1994.048 H2001.481 S-13 -16.9 | 14.2 | 45.2 16.1 3.3 
Ust’-Ida I UID_1994.048 H2001.481 S-14 -16.4 | 14.8 | 44.2 15.7 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-01 -16.8 | 14.8 | 45.4 | 16.3 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-02 -16.7 | 14.6 | 45.1 | 16.3 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-03 -16.7 | 14.1 | 46.1 | 16.6 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-04 -16.6 | 14.0 | 45.9 | 16.5 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-05 -16.3 | 14.2 | 46.3 16.6 3.3 
Ust --Ida I UID. 1994.048 H2001.483 S-06 -16.3 | 144 | 46.0 | 16.5 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-07 -16.3 | 14.3 | 45.9 | 16.5 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-08 -16.3 | 14.5 | 461 | 16.5 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-09 -16.3 | 14.7 | 46.2 16.7 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-10 -16.1 | 15.1 | 45.3 16.3 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-11 -16.4 | 15.0 | 46.0 | 16.4 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-12 -16.5 | 15.2 | 45.8 | 16.5 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-13 -16.4 | 15.0 | 45.8 16.5 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-14 -16.9 | 15.1 | 45.9 16.5 3.3 
Ust’-Ida I UID_1994.048 H2001.483 S-16 -16.7 | 14.8 | 43.3 15.3 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-01 -17.6 | 14.8 | 45.7 16.3 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-02 -17.6 | 14.3 | 45.8 16.3 3.3 
Ust'-Ida I UID 1995.056.01 H2001.456 S-03 -17.4 | 141 | 461 16.4 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-04 -17.4 | 13.3 | 46.2 16.6 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-05 -17.4 | 127 | 461 16.5 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-06 -17.4 | 12.6 | 46.0 | 16.3 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-07 -17.5 | 12.7 | 46.2 16.5 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-08 -17.4 | 13.0 | 46.3 16.6 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-09 -17.5 | 13.1 | 46.0 16.4 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-10 -17.6 | 13.0 | 45.9 16.3 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-11 -17.7 | 13.0 | 46.0 16.2 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-12 -17.9 | 12.8 | 45.4 16.2 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-13 -17.7 | 12.9 | 46.0 16.3 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-14 -17.3 | 13.0 | 45.9 16.3 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-15 -17.7 | 13.1 | 45.8 16.2 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-16 -17.6 | 13.2 | 461 16.3 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-17 -17.7 | 135 | 46.0 16.2 3.3 
Ust’-Ida I UID_1995.056.01 H2001.456 S-18 -17.8 | 13.9 | 45.5 15.9 3.4 
Ust’-Ida I UID_1995.056.01 H2001.458 S-01 -17.7 | 135 | 44.8 16.1 3.3 
Ust’-Ida I UID_1995.056.01 H2001.458 S-02 -17.1 | 13.0 | 43.1 15.4 3.3 


218 


STABLE CARBON AND NITROGEN ISOTOPE VALUES FOR ALL MICRO-SAMPLES 


Cemetery Master ID GE a cCc% N% C:N 
Ust’-Ida I UID_1995.056.01 H2001.458 S-03 -17.8 | 12.6 | 45.6 | 16.4 3.3 
Ust’-Ida I UID_1995.056.01 H2001.458 S-04 -17.8 | 13.4 | 45.7 | 16.5 3.3 
Ust’-Ida I UID_1995.056.01 H2001.458 S-05 -17.5 | 13.9 | 45.9 | 16.4 3.3 
Ust’-Ida I UID_1995.056.01 H2001.458 S-06 -17.4 | 14.0 | 46.1 | 16.5 3.3 
Ust’-Ida I UID_1995.056.01 H2001.458 S-07 -17.3 | 14.1 | 45.5 16.3 3.3 
Ust’-Ida I UID_1995.056.01 H2001.458 S-08 -17.5 | 13.9 | 46.3 16.5 3.3 
Ust’-Ida I UID_1995.056.01 H2001.458 S-09 -17.5 | 14.0 | 45.8 | 16.4 3.3 
Ust’-Ida I UID_1995.056.01 H2001.458 S-10 -17.4 | 14.0 | 46.2 16.6 3.3 
Ust'-Ida I UID 1995.056.01 H2001.458 S-11 -174 | 141 | 45.7 | 16.4 3.3 
Ust’-Ida I UID_1995.056.01 H2001.458 S-12 -17.3 | 141 | 45.9 | 16.4 3.3 
Ust’-Ida I UID_1995.056.01 H2001.458 S-13 -17.3 | 14.3 | 46.2 16.4 3.3 
Ust -Ilga UIL 1989.001 H2016.015 S-01 -19.4 | 12.8 | 45.7 | 16.2 3.3 
Ust -Ilga UIL 1989.001 H2016.015 S-02 -19.3 | 11.8 | 454 | 16.2 3.3 
Ust -Ilga UIL 1989.001 H2016.015 S-03 -19.3 | 11.6 | 461 16.5 3.3 
Ust -Ilga UIL 1989.001 H2016.015 S-04 -19.2 | 11.2 | 46.0 16.4 3.3 
Ust -Ilga UIL 1989.001 H2016.015 S-05 -19.4 | 11.6 | 46.2 16.4 3.3 
Ust -Ilga UIL 1989.001 H2016.015 S-06 -19.5 | 11.8 | 46.1 | 16.5 3.3 
Ust -Ilga UIL 1989.001 H2016.015 S-07 -19.5 | 11.6 | 46.0 | 16.5 3.3 
Ust -Ilga UIL 1989.001 H2016.015 S-08 -19.3 | 115 | 45.8 | 16.4 3.3 
Ust -Ilga UIL 1989.001 H2016.015 S-09 -19.3 | 11.7 | 45.8 | 16.4 3.3 
Ust -Ilga UIL 1989.001 H2016.015 S-10 -19.3 | 121 | 45.8 | 16.4 3.3 
Ust’-Ilga UIL_1989.001 H2016.015 S-11 -19.2 | 12.4 | 45.1 | 16.1 3.3 
Ust’-Ilga UIL 1989.001 H2016.015 S-12 -19.2 | 12.5 | 45.6 | 16.3 3.3 
Ust’-Ilga UIL 1989.002 H2016.018 S-01 -19.8 | 12.6 | 46.0 | 16.5 3.3 
Ust’-Ilga UIL 1989.002 H2016.018 S-02 -19.5 | 12.1 | 45.8 | 16.5 3.3 
Ust’-Ilga UIL 1989.002 H2016.018 S-03 -19.8 | 12.5 | 45.8 | 16.4 3.3 
Ust’-Ilga UIL 1989.002 H2016.018 S-04 -20.1 | 124 | 46.0 | 16.5 3.3 
Ust’-Ilga UIL 1989.002 H2016.018 S-05 -19.9 | 114 | 461 | 16.5 3.3 
Ust’-Ilga UIL 1989.002 H2016.018 S-06 -19.8 | 11.5 | 46.0 | 16.4 3.3 
Ust’-Ilga UIL 1989.002 H2016.018 S-07 -20.4 | 12.3 | 45.9 | 16.4 3.3 
Ust -Ilga UIL 1989.002 H2016.018 S-08 -20.4 | 12.5 | 45.8 | 16.4 3.3 
Ust’-Ilga UIL 1989.002 H2016.018 S-09 -20.3 | 12.2 | 45.6 | 16.3 3.3 
Ust’-Ilga UIL 1989.002 H2016.018 S-10 -19.4 | 11.1 | 45.6 | 16.3 3.3 
Ust -Ilga UIL 1989.002 H2016.018 S-11 -20.5 | 121 | 45.2 15.8 3.4 
Ust -Ilga UIL 1989.003 H2016.020 S-01 -19.0 | 13.1 | 45.8 | 16.4 3.3 
Ust -Ilga UIL 1989.003 H2016.020 S-02 -19.0 | 11.7 | 45.8 | 16.2 3.3 
Ust -Ilga UIL 1989.003 H2016.020 S-03 -19.1 | 115 | 46.0 16.5 3.3 
Ust -Ilga UIL 1989.003 H2016.020 S-04 -19.1 | 11.2 | 44.9 15.9 3.3 
Ust -Ilga UIL 1989.003 H2016.020 S-05 -19.1 | 11.0 | 45.9 16.5 3.3 
Ust -Ilga UIL 1989.003 H2016.020 S-06 -19.0 | 10.9 | 45.8 | 16.4 3.3 
Ust -Ilga UIL 1989.003 H2016.020 S-07 -19.1 | 111 | 46.3 16.4 3.3 
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Cemetery Master ID SE We Sg C% N% C:N 
Ust -Ilga UIL 1989.003 H2016.020 S-08 -19.2 | 11.0 | 46.0 | 16.4 3.3 
Ust -Ilga UIL 1989.003 H2016.020 S-09 -19.2 | 119 | 46.0 | 16.4 3.3 
Ust -Ilga UIL 1989.003 H2016.020 S-10 -19.2 | 12.0 | 45.7 | 16.2 3.3 
Ust’-Ilga UIL 1989.003 H2016.020 S-11 -19.3 | 12.5 | 45.5 16.2 3.3 
Ust’-Ilga UIL 1989.003 H2016.020 S-12 -18.8 | 12.7 | 45.2 16.0 3.3 
Ust’-Ilga UIL_1989.004 H2016.022 S-01 -19.4 | 12.0 | 46.0 | 16.6 3.3 
Ust’-Ilga UIL_1989.004 H2016.022 S-02 -19.0 | 11.5 | 461 | 16.6 3.3 
Ust’-Ilga UIL_1989.004 H2016.022 S-03 -19.1 | 11.8 | 45.8 | 16.3 3.3 
Ust’-Ilga UIL_1989.004 H2016.022 S-04 -19.1 | 11.9 | 46.7 | 16.8 3.3 
Ust’-Ilga UIL_1989.004 H2016.022 S-05 -19.1 | 11.8 | 461 | 16.4 3.3 
Ust’-Ilga UIL_1989.004 H2016.022 S-06 -19.3 | 12.0 | 46.6 | 16.7 3.3 
Ust’-Ilga UIL_1989.004 H2016.022 S-07 -19.4 | 12.1 | 46.8 | 16.6 3.3 
Ust’-Ilga UIL_1989.004 H2016.022 S-08 -20.0 | 12.8 | 45.6 | 16.2 3.3 
Ust’-Ilga UIL_1989.004 H2016.022 S-09 -20.0 | 12.8 | 45.8 | 16.4 3.3 
Ust '-Ilga UIL 1989.004 H2016.022 S-10 -19.2 | 121 | 45.2 16.0 3.3 
Ust -Ilga UIL 1989.005 H2016.014 S-01 -20.1 | 12.1 | 46.1 | 16.4 3.3 
Ust -Ilga UIL 1989.005 H2016.014 S-02 -20.2 | 11.5 | 46.2 16.4 3.3 
Ust’-Ilga UIL 1989.005 H2016.014 S-03 -20.1 | 11.1 | 46.5 16.4 3.3 
Ust -Ilga UIL 1989.005 H2016.014 S-04 -20.7 | 12.0 | 46.3 16.5 3.3 
Ust -Ilga UIL 1989.005 H2016.014 S-05 -20.4 | 11.2 | 46.4 16.5 3.3 
Ust -Ilga UIL 1989.005 H2016.014 S-06 -20.2 | 10.8 | 46.6 | 16.5 3.3 
Ust -Ilga UIL 1989.005 H2016.014 S-07 -20.7 | 11.5 | 46.8 | 16.4 3.3 
Ust -Ilga UIL 1989.005 H2016.014 S-08 -20.9 | 11.7 | 46.5 16.4 3.3 
Ust -Ilga UIL 1989.005 H2016.014 S-09 -21.0 | 11.8 | 46.5 16.4 3.3 
Ust -Ilga UIL 1989.005 H2016.014 S-10 -21.0 | 12.0 | 46.3 16.4 3.3 
Ust -Ilga UIL 1989.005 H2016.014 S-11 -20.9 | 12.0 | 46.2 16.4 3.3 
Ust’-Ilga UIL 1989.005 H2016.014 S-12 -20.3 | 11.4 | 46.3 16.4 3.3 
Ust’-Ilga UIL 1989.005 H2016.014 S-13 -19.7 | 10.8 | 45.6 | 16.0 3.3 
Ust’-Ilga UIL 1989.005 H2016.014 S-15 -20.3 | 12.2 | 45.2 15.9 3.3 
Ust’-Ilga UIL_1990.009 H2016.007 S-01 -20.5 | 13.2 | 45.3 16.3 3.3 
Ust’-Ilga UIL_1990.009 H2016.007 S-03 -19.9 | 121 | 45.7 | 16.5 3.3 
Ust’-Ilga UIL_1990.009 H2016.007 S-04 -20.4 | 12.5 | 45.8 | 16.6 3.3 
Ust’-Ilga UIL_1990.009 H2016.007 S-05 -20.0 | 11.7 | 45.9 | 16.6 3.3 
Ust’-Ilga UIL_1990.009 H2016.007 S-06 -20.0 | 12.0 | 46.0 | 16.5 3.3 
Ust’-Ilga UIL_1990.009 H2016.007 S-07 -20.7 | 12.3 | 45.8 | 16.5 3.3 
Ust’-Ilga UIL_1990.009 H2016.007 S-08 -20.5 | 12.3 | 45.5 16.3 3.3 
Ust’-Ilga UIL_1990.009 H2016.007 S-09 -20.1 | 12.3 | 45.4 | 16.1 3.3 
Ust’-Ilga UIL_1990.010 H2016.028 S-01 -19.9 | 12.2 | 45.6 | 16.3 3.3 
Ust -Ilga UIL 1990.010 H2016.028 S-02 -20.3 | 12.2 | 46.3 16.4 3.3 
Ust -Ilga UIL 1990.010 H2016.028 S-03 -20.3 | 123 | 46.7 | 16.4 3.3 
Ust -Ilga UIL 1990.010 H2016.028 S-04 -204 | 12.6 | 46.3 16.5 3.3 
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Cemetery Master ID GE SC GE cCc% N% C:N 
Ust -Ilga UIL 1990.010 H2016.028 S-05 -20.2 | 12.2 | 464 | 16.4 3.3 
Ust -Ilga UIL 1990.010 H2016.028 S-06 -20.1 | 121 | 46.8 | 16.6 3.3 
Ust -Ilga UIL 1990.010 H2016.028 S-07 -20.2 | 12.3 | 46.3 16.4 3.3 
Ust -Ilga UIL 1990.010 H2016.028 S-08 -20.3 | 12.9 | 46.4 16.3 3.3 
Ust -Ilga UIL 1990.010 H2016.028 S-09 -20.3 | 12.9 | 46.7 | 16.4 3.3 
Ust -Ilga UIL 1990.010 H2016.028 S-10 -20.0 | 12.9 | 46.3 16.3 3.3 
Ust -Ilga UIL 1990.010 H2016.028 S-11 -20.1 | 13.1 | 46.0 | 16.3 3.3 
Ust -Ilga UIL 1990.010 H2016.028 S-12 -20.1 | 13.0 | 45.8 | 16.2 3.3 
Ust -Ilga UIL 1990.011 H2016.010.S-01 -20.0 | 12.2 | 45.7 | 16.4 3.3 
Ust -Ilga UIL 1990.011 H2016.010.S-02 -20.1 | 11.9 | 461 | 16.3 3.3 
Ust’-Ilga UIL_1990.011 H2016.010.S-03 -20.3 | 12.4 | 46.2 16.5 3.3 
Ust’-Ilga UIL_1990.011 H2016.010.S-04 -20.3 | 12.0 | 46.2 16.5 3.3 
Ust’-Ilga UIL_1990.011 H2016.010.S-05 -20.0 | 11.8 | 46.3 16.5 3.3 
Ust’-Ilga UIL_1990.011 H2016.010.S-06 -19.9 | 11.9 | 46.2 16.4 3.3 
Ust’-Ilga UIL_1990.011 H2016.010.S-07 -20.2 | 12.7 | 464 | 16.3 3.3 
Ust’-Ilga UIL_1990.011 H2016.010.S-08 -20.3 | 13.2 | 461 | 16.3 3.3 
Ust’-Ilga UIL_1990.011 H2016.010.S-09 -20.3 | 14.1 | 46.0 | 16.2 3.3 
Ust’-Ilga UIL_1990.011 H2016.010.S-10 -20.4 | 13.0 | 45.7 | 16.2 3.3 
Ust’-Ilga UIL_1990.011 H2016.010.S-11 -20.6 | 13.2 | 45.5 16.1 3.3 
Ust’-Ilga UIL_1990.011 H2016.010.S-12 -20.5 | 13.3 | 45.2 15.8 3.4 
Ust’-Ilga UIL_1990.012 H2016.030 S-01 -19.0 | 14.5 | 45.7 | 16.5 3.3 
Ust’-Ilga UIL_1990.012 H2016.030 S-02 -191 | 13.4 | 46.3 16.6 3.3 
Ust -Ilga UIL 1990.012 H2016.030 S-03 -19.3 | 124 | 461 | 16.5 3.3 
Ust -Ilga UIL 1990.012 H2016.030 S-04 -19.3 | 124 | 464 | 16.7 3.3 
Ust -Ilga UIL 1990.012 H2016.030 S-05 -19.3 | 12.0 | 46.7 | 16.7 3.3 
Ust -Ilga UIL 1990.012 H2016.030 S-06 -19.5 | 114 | 46.5 16.6 3.3 
Ust -Ilga UIL 1990.012 H2016.030 S-07 -194 | 111 | 46.9 17.0 3.3 
Ust -Ilga UIL 1990.012 H2016.030 S-08 -19.5 | 113 | 454 | 16.3 3.3 
Ust -Ilga UIL 1990.012 H2016.030 S-09 -19.7 | 11.5 | 461 | 16.6 3.3 
Ust -Ilga UIL 1990.012 H2016.030 S-10 -19.8 | 121 | 45.6 | 16.3 3.3 
Ust -Ilga UIL 1990.012 H2016.030 S-11 -19.8 | 12.2 | 464 | 16.6 3.3 
Ust -Ilga UIL 1990.012 H2016.030 S-12 -19.7 | 12.2 | 44.5 16.0 3.3 
Ust -Ilga UIL 1990.012 H2016.030 S-13 -19.5 | 12.2 | 44.0 | 15.7 3.3 
Ust’-Ilga UIL 1990.012 H2016.030 S-14 -19.5 | 12.3 | 421 | 14.7 3.2 
Ust’-Ilga UIL_1991.013.01 H2016.032 S-01 -19.7 | 11.6 | 46.0 | 16.3 3.3 
Ust’-Ilga UIL_1991.013.01 H2016.032 S-02 -19.6 | 11.5 | 44.4 | 15.9 3.3 
Ust’-Ilga UIL_1991.013.01 H2016.032 S-03 -194 | 10.8 | 45.8 | 16.1 3.3 
Ust’-Ilga UIL_1991.013.01 H2016.032 S-04 -19.5 | 10.7 | 46.4 | 16.4 3.3 
Ust’-Ilga UIL_1991.013.01 H2016.032 S-05 -19.5 | 10.5 | 45.8 | 16.3 3.3 
Ust’-Ilga UIL_1991.013.01 H2016.032 S-06 -19.6 | 10.7 | 46.7 | 16.7 3.3 
Ust’-Ilga UIL_1991.013.01 H2016.032 S-07 -20.0 | 11.3 | 46.7 | 16.7 3.3 
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Cemetery Master ID E We Sg C% N% C:N 
Ust -Ilga UIL 1991.013.01 H2016.032 S-08 -19.8 | 11.5 | 46.0 | 16.3 3.3 
Ust -Ilga UIL 1991.013.01 H2016.032 S-09 -19.6 | 114 | 461 | 16.4 3.3 
Ust -Ilga UIL 1991.013.01 H2016.032 S-10 -19.0 | 10.0 | 46.3 16.5 3.3 
Ust’-Ilga UIL_1991.013.01 H2016.032 S-11 -19.1 | 10.6 | 45.3 16.1 3.3 
Ust’-Ilga UIL_1991.013.01 H2016.032 S-12 -19.7 | 12.1 | 45.8 | 16.3 3.3 
Ust’-Ilga UIL_1991.013.01 H2016.032 S-13 -19.8 | 12.3 | 45.9 | 16.2 3.3 
Ust’-Ilga UIL_1991.013.02 H2016.009 S-01 -20.0 | 14.9 | 46.6 | 16.6 3.3 
Ust’-Ilga UIL_1991.013.02 H2016.009 S-02 -19.8 | 13.7 | 45.6 | 16.1 3.3 
Ust’-Ilga UIL_1991.013.02 H2016.009 S-03 -19.8 | 13.6 | 45.8 | 16.0 3.3 
Ust’-Ilga UIL_1991.013.02 H2016.009 S-04 -19.8 | 12.8 | 45.7 | 16.4 3.3 
Ust’-Ilga UIL_1991.013.02 H2016.009 S-05 -19.9 | 12.8 | 46.0 | 16.4 3.3 
Ust’-Ilga UIL_1991.013.02 H2016.009 S-06 -20.2 | 12.7 | 45.8 | 16.3 3.3 
Ust’-Ilga UIL_1991.013.02 H2016.009 S-07 -20.2 | 12.8 | 46.0 | 16.1 3.3 
Ust’-Ilga UIL_1991.013.02 H2016.009 S-08 -20.0 | 12.5 | 45.5 16.0 3.3 
Ust’-Ilga UIL_1991.013.02 H2016.009 S-09 -19.6 | 12.3 | 45.6 | 16.0 3.3 
Ust -Ilga UIL 1991.013.02 H2016.009 S-10 -19.9 | 121 | 44.2 15.5 3.4 
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